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Thousands of pairs of wire in telephone 
cables radiate from every central office. 
That is why cable pairs will be handy to 
link cameras and transmitters wherever 
a television program may originate. 


Since cable pairs are designed first 
for voice transmission — top frequency, 
about 3200 cycles per second — the loss 
at picture frequencies up to 4,000,000 
cycles is high, so an amplifier is inserted 
about every mile. Equalizing networks 
are also needed to bring the losses at all 
frequencies to the same value. 


Recently, the Laboratories have 
developed a “video pair” in which 
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shielding copper tape over all. It is 
being built into new telephone cables 
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programs are certain to originate. 
Losses are so much less that amplifiers 
can be four miles apart. 


Inside an all-weather sheath, “video” 
travels safely and reliably alongside your 
telephone call, a sound program, tele- 
graph signals, pictures for tomorrow’s 
papers. This service of the telephone 
cable was ready when television needed 
it because of Bell Laboratories’ activity. 
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Mer into the lowlands. 


4 Fossil-collecting Campaign in New Mexico 


George Gaylord Simpson 


The American Museum of Natural History, New York City 





N NORTHWESTERN NEW MEXICO a tremen- 

dous segment of the history of the earth and of 

its life lies open to him who ean read it. Here, 
here massive San Pedro Mountain now rises, a 
Paleozoic sea can be seen beating on a granite shore. 
4s the sea retreats, the most ancient of reptiles wan- 
Drought sets in for a time, 
hit ungainly phytosaurs still swarm in the streams 
hat cross the plains, and small, earliest dinosaurs 
scamper across the landseape. The sea comes again. 
reat forests grow up along its coast, while, offshore, 
Dinosaurs return again and 
ngain as land emergence predominates over marine 


eal sea serpents eruise. 


invasion, and these reptiles become ever more varied, 


nore bulky, and more grotesque. 
The sea makes a final retreat and leaves a low 


basin into whieh complex river systems flush great 


masses Of banded sediments. The dinosaurs disappear 
orever from the scene, and in their place come in- 
ading hosts of mammals, some as tiny as shrews 
ind none, at first, larger than sheep. The land rises 
lowly, in broad waves, until the region lies a mile or 
nore above the sea that once swept over it. Here 
nd there voleanoes repeatedly break out and spread 
er ash and lava far and wide. Locally, the crust 
buckles and thrusts up mountains, 10,000 feet and 
nore in elevation. As the land rises, the whole region, 
nce more semiarid, is deeply carved by canyons and 


beulptured in many places into badlands and searps, 


evealing the record of all these events. 

It would be difficult to say which chapters in this 
istory are most exeiting or most important for an 
nderstanding of our world and its life. Two, how- 
ver, have lately seemed of special interest for detailed 
vestigation, beeause they are crucial parts of the 
istory and because they have not been sufficiently 
nderstood. These are the chapters labeled geologi- 
ally as the Triassie period and the Eocene epoch. 
eparated by perhaps 115,000,000 years, they are 
halogous in representing corresponding stages in 
‘0 successive major eycles of the evolution of life. 
Reptiles had arisen and had, indeed, become abun- 
ant before the Triassic, but that period marks a 
ming point in their history. It was the time when, 
none hand, the roots of our present reptilian orders 
such as turtles, lizards, crocodiles) were being dif- 
rentiated and, on the other, the characteristic, now 
ktinct forms (such as dinosaurs) of the medieval 
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world were becoming dominant. Similarly, there were 
mammals long before the Eocene and they had become 
rather abundant and varied in the preceding epoch, 
the Paleocene, but the Eocene.was more truly the 
beginning of our modern, mammal-dominated world. 
The groups of future promise, such as the primates, 
rodents, and modernized ungulates, were achieving 
their basic patterns, and the archaic mammalian gro- 
tesques, slated for extinction, were in their prime. 
It was, then, for the Triassic and Eocene of north- 
western New Mexico that we headed in the summer 


of 1947 with two small cooperating parties from 


a es 


vig «kh 





NA 


Discovery site of Eocene mammals, especially Menisco- 
therium, at head of north branch of Oso Arroyo, northeast 
of Lindrith, New Mexico. A quarry entry is visible in the 
red clays near the top of the slope in the right foreground. 
Pinyon-juniper forest extends to the base of the exposures 
and makes access, even by jeep, difficnlt. (American Museum 
photo by G. G. Simpson.) 


the American Museum of Natural History. As ad- 
vance guard, William E. Fish and George O. Whit 
aker, of our laboratory staff, went out in May and 
set up a base camp almost on top of the continental 
divide, on the isolated E. M. Collins Ranch at the 
head of Yegua Canyon, some 10 miles (as the crow 
flies) north-northeast of the small settlement of Lind- 
rith. in the Eocene 
Whitaker started prospecting those deposits once they 
had our equipment on the spot and tents set up. 
Snow falls late at these elevations (around 8,000 
feet), and they found it less aeceptable than did 
David Baldwin, a pioneer predecessor of theirs in 
this general region during the 1880s. Baldwin used 
to prospect in winter by preference, wandering 


This is area, and Fish and 
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Ghost Ranch, near Abiquiu, New Mexico. 
which late Triassic dinosaurs were found. 
thin gypsum of the Todilto formation, Jurassic in age. 















through the San Juan Basin with a pack burro, de- 
pending on snow for water. Our jeeps will go any- 
where his burro could, and they keep us in touch with 
water, so that we can try to avoid the snow. 

Early in June, Edwin H. Colbert, the Museum’s 
curator of fossil reptiles, amphibians, and fishes, 
Thomas Ierardi, of the College of the City of New 
York, and I joined Fish and Whitaker. After a few 
days of looking over the Eocene prospects around 
camp, we set out to locate a promising Triassic area 
for the other phase of the summer’s work. This was 
soon located on the Ghost Ranch of Arthur Newton 
Pack, long editor of Nature Magazine and an ex- 
tremely helpful friend of the American Museum. 
Here Colbert, Ierardi, and Whitaker were given field 
quarters of ineredible luxury, including a large house 
complete with indoor plumbing and a swimming pool. 
Fish and I enviously read them out of the bone- 
diggers union! The Ghost Ranch is located about 15 
miles northwest of the old Spanish town of Abiquiu 
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tion, and the high mesa is capped by the Cretaceous Dakota sandstone. 






The lower hills back of the ranch buildings are in the Chinle formation, in 
The middle vertical cliff is the Wingate sandstone, capped by the relatively 
The high, distant slopes are in the late Jurassic Morrison forms 


(American Museum photo by EB. H. Colbert.) 


(David Baldwin’s headquarters in the last century) 
and backs up against one of the great scarps that 
make this region breathtakingly picturesque for tle 
tourist and incomparably instructive for the geolo- 
gist. 

When the extent of their discoveries made them 
call for help, the Ghost Ranch swimming team (4 
Fish and I dubbed our lucky colleagues) was joined 
by Carl Sorensen, of the Museum laboratory. Meat 
while Fish and I returned to our lonely camp até 
turned to on the Eocene. Later in the summer ¥ 
were joined by my wife, Anne Roe, and moved 
the vicinity of Regina, where we, too, enjoyed tlt 
luxury of a house. 

It is seldom that a bone-digger decides to hunt 
for one particular sort of animal. If he does, still 
more seldom does he succeed. We set out, as a rilé 
to find whatever we can in a particular area oT! 
particular geological formation. The burial and 
preservation of ancient animals are so capricid 
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hat we necessarily let fate decide precisely what we 
“il collect. The most extraordinary thing about last 
jmmer’s campaign was not only that both Colbert 
1d I had in mind quite definite preferred discoveries 
hen we set out but also that we actually made these 
iseoveries, and in almost embarrassing abundance. 
wanted the mammal Meniscotherium and he wanted 
he dinosaur Coelophysis. (He pronounces the latter 
ame seel-o-fy’-siss and I pronounce it see-loff’-iss-iss ; 
eis the dinosaur expert. ) 

Coelophysis was found in the first few days of 
rospecting on Ghost Ranch. Whitaker was prospect- 
n¢ in the Chinle beds, red shales (for the most part) 
f late Triassic age forming the sloping base of the 
eat searp, When he found several small, broken 


Erecting a shelter over the newly opened Triassic dino- 
aur quarry on the Ghost Ranch, for shade and to protect 
he bones from rain and slides. The tripod is for block and 
ackle to turn and move the heavy blocks. (American Mu- 
um photo by EB. H. Colbert.) 


mes, Washed out and seattered on the steep hillside. 
he whole party quickly concentrated on the discov- 
ry, and the layer containing the original deposit was 
bon located. This layer proved to be sensationally 
ich, probably the most important single discovery 
er made in the American Triassic. A bed a foot or 
v0 thick was found to be jammed full of bones of 
he little dinosaurs, piled one on top of the other and 
isserossed in every direction. More surprising still, 
or such an aceumulation, the great majority of the 
ones seem to be associated in virtually complete 
Keletons, articulated as in the living animals. 

The total number of skeletons in the deposit is 
nknown, but there are certainly dozens and possibly 
undreds. In 1947 the bone layer was followed for 
ver 20 feet along the outerop and exposed by strip- 
ng the overburden to a distance of about 10 feet 
tom the face of the exposure. In this area 18 skulls 
‘te seen, with correspondingly numerous bones of 
ther parts of the skeletons, and others are being 
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Close-up of digging site. Meniscotherium bones, which are 
colored like the red clay that encloses them, are difficult to 
see in the field or in a photograph. There are bones below 
each of the brushes and at the end of the curved awl and 
chisel-like digger. (American Museum photo by G. G. Simp- 


son.) 


revealed as the blocks are prepared in the laboratory 
in New York. Following usual collecting practice, no 
attempt was made to clean any of the bones in the 
field, and no more were exposed than necessary. The 
whole mass, bones, shale, and all, was separated into 
blocks of manageable size which were then covered 
with plaster and burlap, with wooden braces, and 
transported bodily to New York. Because the skele- 
tons are so closely packed that no bone-free channels 
could be found, the separation of the blocks was an 
exceptionally difficult and trying operation. Only 
the consummate skill and patience of Colbert and his 
aides permitted removal without irreparable damage 
to many of the skeletons. 

No one, including ourselves, has yet clearly seen a 
complete, assembled Coelophysis skeleton, but the gen- 
eral characters of the animal are already clear. It 
was small, as dinosaurs go—perhaps 6 feet from the 
tip of its wedge-shaped head to the end of its slender 
tail—and lightly built and hollow-boned throughout, 
probably not exceeding 50 pounds in live weight. 
It was bipedal, normally walking on its three-toed, 
strongly clawed hind feet, although the smaller front 
limbs were still funetional. The sharp, recurved teeth 
indieate carnivorous habits. 

Discovery of the Coelophysis quarry necessarily 
stopped all other work in the Triassic for the sum- 
We were able to take Meniscotherium more in 
our stride. Fish and Whitaker had already found 
some scraps of this beast before the rest of us ar- 
rived. Fish and I continued to search the red banded 
clays on the west side of the continental divide and 
continued to find some seattered Meniscotherium frag- 
ments, along with similarly incomplete 
Pickings are usually 
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mer. 


remains of 


various other fossil mammals. 











It is all too common 
to search all day without finding anything worth 
keeping, and half a dozen jaw fragments with two 


quite thin in these Eocene beds. 


or three teeth in each is a big day’s haul. The bones 
were so scattered before they were buried that frag- 
ments occur widely separated and singly. They are 
found as they erode out, or after this, and digging 
into the undisturbed clay is usually futile. 

One day, however, Fish and I simultaneously found 
a place on the Wayne Hatley Ranch where fragments 
of Meniscotherium were so extraordinarily numerous 
in the wash that it was evident that there must be an 
unusual concentration of them somewhere in the clays 
outcropping on the slopes above. Before long we had 
found the right layer and started to quarry into it 
in two places. The skeletons were not articulated, 
as in the ease of Coelophysis, but had become sepa- 
rated as they were buried. Most of the bones found 
were, however, complete, and every bone in the skele- 
ton was represented many times over, from perfect 
skulls with all the teeth down to sesamoids smaller 
than the grain for which they are named. Thus, we 
will have each separate skeletal element in perfect 
condition for study and for assembling into recon- 
structed whole skeletons. Our collecting problem was 
physically much simpler than for Coelophysis, because 
the animals are smaller and the bones occur separately. 
Here, again, we do not know how many individuals 
are represented in the whole deposit, but there are 
dozens, at least. 

Meniscotherium was a small mammal, probably 
about 10 inches high and little over 2 feet from the 
nose to the tip of the fairly long tail. The relatively 
large head was about 5 inches long. There were 4 
stout, nearly equal legs, each foot 5-toed, and each 
toe ending in a compressed, almost claw-like, tiny 
hoof. The animal is so primitive as to look almost 
like a diagram of a generalized mammal, but it has 
one striking anatomical peculiarity: the cheek teeth 
have sharp, creseentic crests, an herbivorous speciali- 
zation that had not yet been achieved by any other 
known group of animals in the early Eocene. 

Within twe weeks we had collected as many Menis- 
cotherium bones as the New York laboratory could 
cope with during the winter. We discontinued quar- 
rying there for that summer and resumed the general 
program of scouring the Eocene exposures systemati- 
eally for as complete and varied a-representation of 
their whole fauna as can be obtained. In this work 
the rare quarry concentrations are caviar (no one 
ever found any there before our work in the New 
Mexican Eocene), and the long grind of prospecting 
for isolated specimens is the daily bread. Precise 
identifications have not yet been made, but we estimate 
that we have well over 50 species, some of them evi- 
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dently new, and we know, in a general way, that th 
following groups are included: gastropods (land 
fresh-water snails), fish (gars, Lepidosteus), lizard 
snakes, crocodiles, turtles, and more or less abunday 
representatives of at least 10 mammalian orders jp 
cluding Insectivora, Primates, Tillodontia, Taenip 
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donta, Rodentia, Carnivora, Condylarthra, Py), 5, he 
donta, Perissodactyla, and Artiodactyla—a varie, ni reps 
promising haul. te W 

The purpose of this field work is not only to objgiili/™rain 
fossils, but also to make more direct geological stujjg fli icro 
of the beds in which they oceur. The levels ons 
fossils within the beds are determined and recorigfiliMama 
as a matter of routine. Other work is directed toa sev 
such problems as the subdivision of the strata, thle in 
precise correlation with beds elsewhere, their physigj eld 
nature and mode of origin, or the dating of mountajpllMary | 
making and other earth events in this region. Prog. barr 
ress toward the solution of these and related probleysiiiiieturn 
in 1947 involved measuring a number of thick crosill&uites 
sections of the beds, discovery of age-determiniygfiiihere : 





fossils in supposedly barren low levels of hitherto diel \ 
puted age, determination of structural relations in thfiral | 
zone of tilting along the mountain flank (the Na@-fiiMontri 
miento uplift), and other stratigraphic study. (4g It | 
paper summarizing preliminary stratigraphic result 
of work in 1946 and 1947 is now in press.) 

Just as the season was closing and we were pre 
paring to pack up, Dr. Roe found another smal! confMpart 
centration of bones still in the rock. This was oji™patur 
continental divide from thi As 
ifical 






inds 
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jeula 


the other side of the 
Meniscotherium quarry and at a lower level whid 
contains a recognizably different fauna. The unusudl 
feature of this find is that it ineludes, in addition to 
eohippus (Hyracotherium), which is among the les 
rare fossils at this level, remains of several “different 
very diminutive mammals. The difficulty of findim 
these tiniest, shrew-sized members of the fauna make 
them among the least well-known of fossils. We had 
time to collect only a sample from this bed and theg™#vere 
covered it carefully to protect it from weathering anig™Mappli 
left it for next summer. Th 
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Paleontologists must necessarily be patient. There gphys: 
are few subjects in which so much time must usually to la 
elapse between a discovery and its proper realization of th 
This is a point which, quite naturally, tends to elude r ja 
the public and the press. The moment when a fossil HE Were 


mal ; 
Trias 









is news seems to be when it is first seen in the field 
Actually, at this point the significance of the find® 
seldom known, and it is often impossible to say thes 
whether a really new contribution to science has, ™ 
fact, been made. Evaluation of the find and its tt 
news value usually develop gradually and ove! § 
period of years, during which timeliness in the usual 
conception of the press has evaporated. 
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, that thy The discoveries reviewed here are no exception to popular and technical interest. Coelophysis, one of 
(land gill, is rule, and their discussion as news some months these dinosaurian forerunners, is now destined to be 
» lizar Mater may seem out of date to the reader but still among the most completely known of all fossil ani- 
Abundayfllmeems premature to the writer. The finds are, at mals. 
Tders jy feast, striking enough that we feel sure they will re- Meniscotherium was better known than Coelophysis 
Taenig film, |it in important additions to knowledge. That result even before our recent discoveries. Jaw fragments 
» Panip fs, however, still far in the future. Four skillful were not rare, and fairly good series of them were 
ried an preparator’s (Walsh, Sorensen, Whitaker, and Fish) available in several museums, especially the American 
ve working on the bones. Matrix must be picked off, Museum and the Peabody Museum at Yale. There 
to obteii/rain by grain, from tiny mammal jaws under a_ were several known skulls, crushed and incomplete 
al studicg icroscope. The jackstraw piles of Coelophysis skele- but still reasonably well preserved as Eocene fossils 
levels gffRons must be disentangled with extreme care not to go. An attempt had even been made at the American 
recordeimmmamage the hollow, often paper-thin bones. It will Museum to reconstruct the whole skeleton from parts 
d towarjimihe several years before the collections as a whole can collected by David Baldwin for Cope. Our vastly 
ita, theigll—he in shape for proper study. In the meantime, the — better and more complete series of specimens collected 
physic: eld campaign is not complete. It will not be neces- in 1947 has already demonstrated that this reconstrue- 
Ountainfmmary or advisable to clean out all the bones from the tion was grossly incorrect in several important par- 
|. Prog filMuarries that we have discovered, but we will have to  ticulars—another painful lesson that, Cuvier and the 
problengimeturn to them in 1948 im order to have adequate popular impression to the contrary notwithstanding, 
ck crogfmuites for our study, and, eventually, for exhibition paleontologists cannot correctly restore missing parts 
erininingmere and in other museums, as well. More years of of ancient animals unless the parts are known in 
erto disfmmnicld work will be required for elucidation of the gen- closely related forms. 


ns in th™™eral problems to which these particular discoveries Meniscotherium has no known close relatives, and its 
he Nac.fi/™ontribute only some details. wider affinities are very uncertain. This is, of course, 


dy. (4 It is, indeed, the most important thing about these a main reason why I was so anxious to obtain better 
e resultsfimmninds that they are not isolated, chance discoveries, materials for study of the genus. Two inadequately 

but are episodes in a long, planned program in par- known genera (Pleuraspidotherium and Orthaspido- 
ere pref™micular fields, which in turn is a consciously integral therium), found only on one small hill near Rheims, 
rall confi//part of the whole grand effort to understand the France, may really be sufficiently related to Menisco- 


was onfm™™mature of life and its history. therium to justify the usual reference of them to the 
rom thei As regards Coelophysis.and Meniscotherium, spe- same family, but they are markedly unlike the Ameri- 


| whichfMeifically, both of these animals have been known, im- can genus in some respects. Cope thought at first 
unustali™mperfectly, for a long time, and the finds resulted from. that Meniscotherium was a perissodactyl, related to 
lition toimdeliberate effort to complete this knowledge. The eohippus and the other horses and their allies, but he 
the lesiMirst fossil collector in this region and the first student later placed it in the Order Condylarthra. There has 
lifferent Mot these faunas was Edward Drinker Cope, who ex- been little more evidence for this view than that 
findmggenined both the Triassie and the Eocene of New Meniscotherium is a primitive herbivore, and so are 
a makefmMexico as early as 1874 and in that year found and the typical condviarths. Most later students have 
We hadfmaned Meniscotherium. Some remains of Coelophysis followed Cope without any real re-examination of 
nd theg™were described by Cope in 1887, and this name was the problem and apparently without any strong con- 
ing anlMapplied to them by him in 1889. viction. Marsh, who never followed Cope if he could 
The fragments known to Cope showed that Coelo- help it, did propose placing the meniscotheres in a 
There Rphysis was a small dinosaur similar in some respects separate order of their own (Mesodactyla), but no 
usuallyfimto later, somewhat bird-like forms such as Coelurus one else followed this suggestion or even gave it the 
ization Mot the late Jurassic. He had no trace of the skull attention that it may deserve. 
0 elude@Mor jaws, and the skeletal remains available before 1947 Several students have remarked in passing that 
a fossil Were far too incomplete to give much idea of the ani- Meniscotherium might be related to the hyraxes or 
ie field Mmal as a whole or of many of its essential characters. to the litopterns. Hyraxes, fossil and recent, are 
find SMMlriassic dinosaurs in general have been found scat- confined to the Old World and are of unknown 
ay thes tered in various parts of the world—the Connecticut origin. Litopterns, extinct ungulates, some of which 
has, iM Valley, Germany, South Africa, China, Brazil—but paralleled the horses in their evolution, are known 
its true they remain relatively rare and inadequately known only in South America and apparently arose from 
over & lossils, From them must be learned how the dinosaurs eondylarths. If the North American meniscotheres 
originated and became split up into their highly should prove to have any special relationship to either 
Sdiverse lines of descent, a problem of exceptional or both of these groups, this would cast considerable 


e usutl 
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light on the origin of the orders of mammals and 
would also have a bearing on some fundamental geo- 
logical problems involving the history and nature of 
the continents. In any case, the early appearance of 
Meniscotherium and the unique combination in it of 
some very primitive and some very precocious char- 
acters involve several important aspects of general 
evolutionary theory. 

Thus, the detailed study of this one genus is likely 
to have broad ramifications in biology and in geology, 
and it seems extraordinary that no one has seriously 
undertaken such a study during the 74 years that the 
genus has been known. Although, as noted above, 
some fairly good specimens have been in museum 
collections all this time, and although many paleon- 
tologists have referred to Meniscotherium or specu- 
lated about it, there has not even been an adequate 
published account of the available materials. We are 
now in a position to supply this need, and we hope 
to do so. 

The more general program, to which Menisco- 
therium and Coelophysis, for all their individual im- 
portance, are merely incidental, involves intensive and 
thorough investigation of the geology and paleontol- 
ogy of the early Tertiary and of the Triassic in the 












Southwest. Concentration on this area and these ap 
was decided on because of the evidently crucial cho, 
acter of the data and problems involved anq the 
inadequacy of current knowledge of them, as gy, 
gested in the preceding account. The Amerieay 
Museum’s current campaign here began with fiel 
work under Colbert in Arizona and under me jn New 
Mexico in 1946 and was continued by the work 
1947 here summarized. It will continue, in field ag 
laboratory, for several years. This plan is integrated, 
in a still broader way, with numerous other currey 
studies of the history of the earth and of its life—fy 
instance, with work by Camp, Welles, and others fy 
the University of California on the Triassie¢ of Ay, 
zona; with that by Patterson (Chicago Natural Hig 
tory Museum) on the early Tertiary of Colorado, by 
Jepsen (Princeton University) on the early Tertiary 
of Wyoming, and by Gazin (National Museum) 
the early Tertiary of Utah; with work by Schaefy 
(American Museum) on Triassic and, with Dunkk 
(National Museum), on early Tertiary fishes; with 
large cooperative program of work on marine fossil 
of the Southwest by Newell (American Museum) ani 
others; and with my own work on the early Tertiary 
of South America. 
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Itinerary, First Annual International 
Photography-in-Science Salon 


Following the exhibition of these pictures at the 
AAAS Meeting in Chicago in December, they were 
displayed at the Buhl Planetarium and Institute of 
Popular Science, Pittsburgh, Pennsylvania (January 
10-24) and are now at the Cranbrook Institute of 
Science, Bloomfield Hills, Michigan (February 2-28). 
They will continue to be exhibited as follows: 


Cleveland Health Museum, Cleve- 
land, Ohio ..... ehedalmamaaars 
Science Illustrated, New York 
City re ee 
Brown University and Providence 
Engineering Society, Provi- 
dence, Rhode Island . . April 22—May 6 
Gamma Sigma Epsilon, Univer- 
sity of Florida, Gainesville .... 
The John Crerar Library, Chi- 

Illinois eat 

Auburn Camera Club, Bureau of 
Animal Industry, USDA, Au- 
burn, Alabama . 


212 


March 8-29 


April 6-16 


May 13-June 1 


June 8—21 


cago, 


June 28-July 12 


(2 



















* ° . . ion 
American Osteopathic Association 


Annual Convention, Boston, 
Suiclimeabiul July 19-23 


arle 
(3 
Deter 

This photographie contest, sponsored by The SoHMnan 
entific Monthly and the Smithsonian Institution, wl (4 
be held again this year. Reservations for showin iporg 
the 1948 Salon pictures may be made now by writing (5 
to The Scientific Monthly. No dates are available, 
prior to February 1949. The 1947 Salon pictures Wit); 
also be available after July 30 of this year. Pa 
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Section on Psychology (1) 


Members of the psychological profession git 
greater support to the Sepiember meeting of the 
Ameriean Psychological Association in terms of # 
tendance, offering of papers, and transaction of 
official business. Consequently, Section I of the 
AAAS always has a modest program. This year the 
program involved three sessions, on December 29 and 
30, for the presentation of papers. About 100 mem 


The session devoted 
of the 


Dect] 
‘The 


Presi 


bers were in attendance. 
Learning, over which Kenneth W. Spence, 


Teak : > M4 ¢ »7" al- 
University of Iowa, presided, included 5 papers de 
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hese age 


ing mostly with laboratory studies at the human level. 
cial chap 


pur papers were presented in the session concerned 


and the vith Physiological Psychology, over which ‘dna 
48 sup Mir idbreder, of Wellesley College, presided. Some 
\merieay onsideration was given to brain waves and effects of 
‘ith field MMR ock treatment. R. H. Seashore, of Northwestern 
¢ in Never iversity, presided at the third session, which dealt 
Work inh Personnel and Educational Psychology. Some 
field ani MB.¢ the 6 papers given under this category used data 
tegrated HMacsed on psychological work in the military. On 
* Current MMonday evening the usual joint session with Section 
life—for My) (Education) was held. The program consisted of 
thers for flR.o addresses by retiring vice-presidents, that by Wil- 
Of Ar-MMiam A. Brownell (Section Q), who spoke on “Cri- 
ral His Moria of Learning in Educational Research,” and that 
rado, by iy Edna Heidbreder (Section I), whose subject was 
Tertiary The Work of Our Hands.” (Haroup E. Burtt, 
Cul) On mmSecretary.) 
Schaeffer 
- DunkieMSection on Mathematics(A ) 
: a Section A met in the West Room of the Hotel Sher- 
um) ani” at 2: 00 P.M. on Monday, December 29, R. W. 
Tertiary Brink, of the University of Minnesota, presiding. 


About 60 persons attended. 

The following program was presented : 

(1) “On the Boundary Layer Motion Along a 
Periodically Oseillating Plane in a Compressible Vis- 
ous Fluid,” M. Z. Krzywoblocki, University of 
Illinois. 

(2) “Variations of the Probability of Unfair Elec- 
ion Results (Preliminary Report),’ Kenneth May, 
arleton College. 

(3) “Normal Equations With Nearly Vanishing 
























9 
7 ‘eterminants,” M. Herzberger and R. Morris, East- 
The See nan Kodak Company. 

on wil (4) “Composition of Binary Quadratic Forms,” 
showing ordon Pall, Illinois Institute of Technology. 

willl (5) “A Proof of the Asymptotic Analogue of the 
wvailabl Theorem of Cramér and Rao,’ Herman Rubin, In- 
ures WIR titute for Advanced Study. 

Papers 1 to 4 are counted as having been read be- 
tore the American Mathematical Society, and ab- 
tracts will appear in the Bulletin of that Society. 

mm gire] Paper 5 is considered as having been presented to the 
of themme'stitute of Mathematieal Statisties. 
5 of & After a recess, R. E. Langer, of the University of 
tion of seonsin, retiring vice-president and chairman of 
of temmmecction A, delivered his vice-presidential address on 
year the The Solutions of Differential Equations in the 
99 anime Tesence of Turning Points.” 
)() met 
oted 1 
of the 
T'S deal- 
Jol. 107 
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After this session, a large number of the mathe- 


’ maticians present had an informal dinner at a near- 


by restaurant, where reservations had been made by 
Haim Reingold, of the Illinois Institute of Technology. 

At 1:30 P.M. on Tuesday, December 30, Section 
A and the Institute of Mathematical Statisties held 
a joint session in the Crystal Room of the Hotel 
Sherman. Dean Walter Bartky, of the University 
of Chicago, presided. The program had been ar- 
ranged by a committee of the Institute, of which 
Allen Wallis, of the University of Chicago, was chair- 
man. The program consisted of invited addresses by 
P. R. Halmos and L. J. Savage, of the University of 
Chicago, on “Application of the Radon-Nikodym 
Theorem to the Theory of Sufficient Statistics,” and 
by David Blackwell, of Howard University, on “Un- 
biased Sequential Estimation.” (R. W. Brinx, Sec- 
retary.) 





In preparation for the Centennial Celebration 
and appropriate issues of the AAAS publica- 
tions there will be need for historical data and 
photographs of the period 1848-1948. Mem--: 
bers and nonmembers of the Association alike 
who have in their possession, or know the loca- 
tion of, interesting material about this period 
are asked to communicate with the Editorial 
Oifice of Science. Items particularly desired 
are documents relating to early meetings, un- 
usual pictures of officers and prominent mem- 
bers of the Association, group pictures taken at 
the various meetings, pictures of scientific lab- 
oratories and institutions in the meeting cities, 
data and photographs relating to the Pacific 
and Southwestern Divisions, especially of per- 
sons and groups active in the organization of 
these divisions, and information about the 
branches of the Association. Scientists of older 
generations may wish to contribute reminis- 
cences about the various meetings and activities 
of their early association with the AAAS. 
Correspondents are asked not to send any mate- 
rial, but rather to submit details of what they 
have available. The editorial staff will then be 
able to eliminate duplicates and arrange to 
secure the needed information with a minimum 
of inconvenience to the present owners of the 
materials. 
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Maynard Burton Chenoweth was ing completion at Rehovoth, Paley 
N. ft J i) S appointed associate professor of phar- tine. Communications wil] reach hiy ow 
macology in the Medical School, Uni- through the New York office os th - 
versity of Michigan, effective Feb- Weizmann Institute of Science, an 


If ( 
and Nofes ruary 1. Dr. Chenoweth is engaged East 66th Street, New York 2). P ; 
he 1! 


in research on the pharmacology and " 
biochemistry of fluoroacetate under a Charles J . Fish, af me Woods Haymmmetio" 
Oceanographic Institution, has » Gis 


grant from the U. 8. Public Health ~. : , 
ceived notice from the Ministir y Ag 


Service. : ee 
1’Education Nationale de la Repub n the 
Davenport Guerry, Jr., formerly lique Frangaise of his election gi™penop 
George E. Uhlenbeck, Henry Smith research chemist for the Du Pont Com- November 4, 1947, as an (Oficjgimm™@artm 
Carhart university professor of physics pany, Richmond, Virginia, is now in- d’Académie. be re 
at the University of Michigan, has : gi : buts 
: stall J babar ' ; structor in general and physical chem James G. Horsfall was recon wo 
een granted a sabbatica weave tor istry at the University of Pittsburgh. jamedq director of the Conneetial ” 
1948-49. Dr. Uhlenbeck will engage : “UR scep 
: tts : Agricultural Experiment Station, ), ' 
in study and research in statistical Joseph D. Elder, associate profes- iceeiiialh ‘allied sai aeath ooo rt G 
° a é a + 
physies at the Institute for Advanced sor of physics, Wabash College, has . P - beg —- "Hie f 
. i the Station, who was made yicej 
Study. been appointed to the new post of 
: : ., Yreetor last September, fills the yy 
science editor, Harvard University : 
; ‘ eancy left by the retirement of Wy The 
Press, effective July 1. In his new .,,. ie 
me : f ene liam L. Slate, the Station’s dircetgiiiived 
position he will supervise publication | 
NS : ; for the past 24 years. br re 
of material in the physical and bio- F id 
. C 
logical sciences. Frederick H. Pough, curator , “ 
Herman i. Mason has been ap- physical geology and mineralogy : 
pointed adviser to the Korean Na- Samuel R. M. Reynolds, of the American Museum of Natural Hy 
tional Laboratories, Civil Affairs Di- Department of Embryology, Carnegie tory, left New York for Mexico q 
4 Institution of Washington, Baltimore, February 9 for a month’s study of 
was elected a foreign member of the Parjcutin, the world’s youngest vw 
Swiss Physiological and Pharmaco- eano. Dr. Pough, one of the firg = 
Warren H. Cole, head of the De- logical Society on January 31. scientists to observe the formation ; , 
parent of Surgery, University of Parieutin in 1943, has been visitig , 
Ulinois, has been appointed senior Derek Denny-Brown, professor of th. baby voleano regularly to obtsilll Cali 
scientist attaché to the U. S. Mission neurology, Harvard Medical School, gata 
to Britain on Science and Technology. has been invited to deliver the 13th 
Dr. Cole will serve for about three Hughlings Jackson Memorial Lecture 
months as the representative in sur- at the Montreal Neurological Insti- ing duration of Paricutin’s life 29 llilMope, 
gery. tute on May 19. The subject of his erupting voleano. Ria 
address will be ‘‘ Disorganization of br th, 


Robert D. Stiehler. who was instru- ‘ / 
’ Motor Function Resulting From Cere- 
bral Lesions. 195 


methods for synthetic rubber produc- Among grants recently made} 
tion in government war plants, has Alfred W. Adson, professor of the American Philosophical Soci 
been appointed chief of the Testing neurosurgery, Mayo Foundation, will from the Penrose, Reserve, and Mid 
and Specifications Section, Division of give the 15th E. Starr Judd Lecture 2Ux Funds were the following: Nd 
Organic and Fibrous Materials, Na- at 8:15 P.M., on April 29, in the Berrill, MeGill University, for " 
tional Bureau of Standards. auditorium of the Museum of Natura] perimental analysis of polymorphi 


History, University of Minnesota. in the coelenterate Hydroza @ 
His subject will be ‘‘The Evolution S¢eyphozoa, $280; Willem J, Luyta 
of Neurosurgery.’’ The annual jee- University of Minnesota, for meisiNiy 
tureship was established by the late ment of the motions of stars " 
E. Starr Judd, an alumnus of the Southern Hemisphere, $1,000; LJ 
University ’s Medical School. Heilbrunn, University of Penns!" tsar 
nia, for development of methods fo Sy 

Kurt G. Stern, adjunct professor the study of the viscosity of as ™! ‘a 
of biochemistry, Polytechnic Institute types of cells as possible, $75"; Hil ™ 
Rex Schoonover, head of the En- of Brooklyn, has been granted a leave Geiringer, Wheaton College, for Bwe 
gineering-Mechanics Department, Col- of absence in order to assume the study of the mathematics of heredif sof 
lege of Engineering, Wayne Univer- duties of head of the Department of $600; William N, Fenton, Smiths a 
sity, was recently appointed assistant Physical Biochemistry of the new nian Institution, for a study of ™ logi 
dean of the College of Engineering. | Weizmann Institute of Science, near- political history of the League of re, 
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John West Wells, formerly pro- 
fessor of geology, Ohio State Univer- 
sity, has joined the faculty of Cornell 
University as professor of geology. 
pint 
om 1 
Cla 
hemis 
hd 


vision, Department of the Army, : 
Seoul, Korea. 


on the nature of the earth Mis ro 
interior and history of the carth#iiom 
development, as well as data foretel)mpl 


hese 
mn ¢ 
tical 
ech 
Dns ; 
tion 
Jorge Awapara, formerly a research 18. 
fellow at the University of Southern 
California School of Medicine, from 
which he received his Ph.D. degree in ufo 
1947, has been appointed research asso- wee 
ciate in the Department of Biochemis- 
try at the M. D. Anderson Hospital for 


Cancer Research, University of Texas. 


























































Ly Paley oquois by testing the findings of and 96, received the award in recog- Strasbourg, France, and one of the 
Pach hiy nnological field work, $1,250; Rob- nition of his outstanding research in world’s leading geomorphologists, re- 
© of thy t F. Spencer, University of Oregon, nuclear chemistry. ceived the Charles P. Daly Medal, 
nce, WE. a study of the acculturation of awarded ‘‘for valuable or distin- 
ar 10 Indians of the Klamath Reser- Nathan L. Drake, chairman of the guished geographical services or la- 
southern Oregon, $750; Department of Chemistry, University pbors.’’ The David Livingstone Cen- 
of Maryland, has been awarded the tenary Medal, awarded ‘‘for scien- 
1948 Hillebrand Prize of the Chemical tifie achievement in the field of geog- 
Society of Washington, D. C. Prof. raphy of the Southern Hemisphere,’’ 
Drake was cited for his outstanding went to Prof. Debenham, professor 
contributions in the preparation and o¢ geography at Cambridge Univer- 
synthesis of nearly 80 valuable anti- sity and authority on the Antarctic. 
malarial compounds, in collaboration 


ation in 
ods Hol ti0 - (ieee U Sg De ahieniaad 
enry K. Townes, U. 5. p 


Agriculture, for taxonomic research 
, the Nearctie Ichneumonidae (Hy- 
enoptera), $400; James F. Crow, 
artmouth College, for a study of 
be resistance of fruit flies to fumi- 
and the inheritance of resist- 


has 
Istere mM 
1 Ropu, 
ction On 

Officig 


mnts 


recenthiim ee in crosses between resistant and with a University of Maryland re- At the annual meeting of the 
nnecticif sceptible strains, $200; and Phili- search group. Astronomical Society of the Pacific 
tion, DyMert Guinier, Paris, France, for study- in San Francisco on February 4, an- 


Carl F. Cori, protemer of bhocheu- nouncement was made of the award 
istry at Weelagiee University School for the year 1948 of the Bruce Gold 
of Medicine, St. Louis, and sateld Medal of the Society to Otto Struve, 
Nobel Prize winner in medicine, has honorary director of the Yerkes and 
: dinealmmived three grants, totaling $10,500, been awarded the 1948 W illard Gibbs y¢-onald Observatories, for his ‘‘dis- 

research in chemistry. These in- Medal of the Chicago Section of the tinguished services to astronomy.’? 


ude $7,500 from John H. Witte & American Chemical Society. The Each year the directors of six great 
Gibbs Medal, one ation’ ; , 
ey Wile: UE: nates observatories, three in this country 


highest scientific honor oO Dr. . . 

pa ; “ ” 8, 8 adie ; and three in other lands, are invited 

‘ori for his achievements in re ’ ; : ; 
chievements esearch +5 submit a list of three names of 


Clarence P. Berg, professor of bio- °” the processes by which the body men who, in their opinion, are worthy 
hemistry, for amino acid research; converts sugar into energy. of consideration for this award. The 
Md renewal of the $1,200 Allied medalist for the year is then selected 
hemical and Dye Corporation Fellow- - hee ~oahen, renege orange by the directors of the Society. Dr. 
i Se: ehhaniaiied technical director, Research and Metal- , 
rar Pp mn Chemistry. ; ; Struve, who has accepted the award, 
n visiting lurgical Laboratories, Carpenter Steel ener a aan 
to ohtai oe ; : : ‘ Rail will receive it in person in San Fran- 
‘0 OUNIEEE California Institute of Technology Company, Reading, Peansyivanis, has cisco on March 12, at which time he 
c earths received a final grant of $300,000 received the Bradley Stoughton plaque, oe a Rapin 
» earl ’ , will give an address on some of his 
e carth@om the Rockefeller Foundation to 2Warded annually by the Lehigh Val- 
a foretlimplete the Palomar Observatory tele- ley Section of the American Society 
life a8 MMMMope. The additional funds will cover for Metals to the metallurgist in that 
ists of necessary auxiliary equipment region who has accomplished the most Fellowships 
bt the telescope. Total grants from ©°utstanding and generally useful work 
e Rockefeller Foundation, beginning i” his field. 
made bE 1928, now amount to $6,550,000. 
11 Societamecse funds have been used for eree- 
and Midge" of an astrophysics laboratory, 
ng: N.dggptcal and machine shop on the Cal- 
for cme) campus, and numerous installa- 
ymorphis - atop Palomar Mountain, in ad- 
70a wee on to the 200-ineh telescope and the 
J, Luyteue 18-, and 48-inch Sehmidt cameras. 


logist ay forestry developments in the 
© Vicedlinited States, $1,000. 

the Vi 
t of Wi The University of Iowa has re- 


urator ¢ . : 
, ns, Burlington, Iowa, for studies of 


pint and varnish chemistry; $1,800 
om the Nutrition Foundation, Ine., 


ineralogy 
ural Hi 
{ x1¢0 i): 
study of 
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mation of 


recent work. 


Creation of four graduate fellow- 
ships leading to the Master’s degree 
Anthony J. Langhammer, presi- bas been announced by Wichita Uni- 
dent of the Amplex Division, Chrysler versity’s Foundation for Industrial 
Corporation, was recently named re- Research. Graduates of accredited 
cipient of the Stevens Institute of colleges and universities are eligible 
Technology’s medal, awarded annu- for fellowship studies in the fields 
ally for outstanding achievement in of aeronautical engineering, bacteriol- 
the field of powder metallurgy. ogy, chemistry, and petroleum geol- 
ogy. Each fellowship carries a 
ars in Glenn T. Seaborg, University of Hugh H. Bennett, Henri Baulig, stipend of $1,000, with allowances for 
00: L.% ufornia, received the 1948 John and Frank Debenham were the three tuition and fees, together with remun- 
Ponnsyitt lesson Gold Medal at the 60th anni- gold medal award winners announced eration for any part-time teaching. 
athods to oy dinner of the American Society at the recent annual meeting of the Complete information may be obtained 
eal Swedish Engineers in New York, Fellows of the American Geograph- from the Chairman of the Committee 
50; Hil Pruary ll. The John Ericsson ical Society of New York. Dr. Ben- on Scholarships and Student Aid, Uni- 
i edal is awarded every other year to nett, chief of the Soil Conservation versity of Wichita, Wichita 6, Kansas. 
* heredi Swedish subject or an American citi- Service, U. S. Department of Agri- 
nit of Swedish descent, in recognition culture, received the Cullum Geo- Seven full-time Teaching Fellow- 
m of tt Pegg merits in the tech- graphical Medal for his work in soil ships in the Department of Physics, 
: ogical or scientific fields. Dr. Sea- conservation. Prof. Baulig, professor University of Texas, Austin, have 
Ng, co-diseoverer of elements 94, 95, of geography at the University of recently been authorized by the 
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cue of # 
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Board of Regents. Each such fel- 
lowship involves three-quarters time 
teaching and pays $1,620 for the 9 
months, or $1,080 for a _ half-time 
teaching load. The fellowships are 
open to graduate students working 
toward their doctorates, and selection 
will be made from applications made 
prior to March 15. Inquiries accom- 
panied by statement of qualifications 
should be addressed to S. Leroy 
Brown, Chairman, Department of 
Physics, University of Texas. 


Colleges and Universities 


A 10-year program of research 
and study involving the social sci- 
ences is under way at Ohio State 
University under the direction of Car- 
roll L. Shartle, professor of psychol- 
ogy and director of the University’s 
Personnel Research Board. Utilizing 
funds contributed from outside the 
University, the staff will study the 
role played by anthropology, busi- 
ness organization, economics, educa- 
tion, industrial engineering, psychol- 
ogy, and sociology in effective ‘‘lead- 
ership in a democracy.’’ To date, 
$100,000 has been contributed from 
outside sources, including $45,000 
from the Rockefeller Foundation for 
a study of executive positions in edu- 
cational institutions, one phase of the 
over-all study. Studies are at present 
being conducted in the armed serv- 
ices, educational institutions, and in- 
dustry. Associate directors of the 
study are Ralph M. Stogdill, research 
associate in the Psychology Depart- 
ment, and Alvin E. Coons, assistant 
professor of economics. To assist in 
the various facets of the problem, a 
Technical Advisory Committee con- 
sisting of representatives of the vari- 
ous fields mentioned above has been 
set up. 


Research training and experience 
for engineers looking forward to 
careers in industry and government 
will be provided by a new program re- 
cently announced by Gordon M. Fair, 
dean of Harvard’s Graduate School of 
Engineering. The new course will re- 
quire two years of study beyond the 
Bachelor’s degree and will lead to a 
Master of Engineering degree. Har- 
vard students who wish to secure re- 
search experience, and start their en- 


216 


gineering careers without obtaining 
the three-year doctoral degree will be 
offered the Master’s degree for the 
first time in the fall of 1948. 


Alabama Polytechnic Institute 
has announced that during its spring 
quarter (March 22-June 4) George 
W. Snedecor, president of the Amer- 
ican Statistical Association and re- 
search professor of statistics, Iowa 
State College, will be visiting research 
professor, lecturing on Statistical Ex- 
perimental Design. The newly formed 
Statistical Laboratory will, in addi- 
tion, offer a course in Survey Sam- 
pling which will be taught by the 
director, T, A. Bancroft. Confer- 
ences in applied statistics for research 
workers in the lower southeastern 
states are being scheduled during the 
time of Prof. Snedecor’s visit. 


Yale University has inaugurated a 
new course in biophysics under the 
direction of Ernest C, Pollard, asso- 
ciate professor of physics. The 
course, which is open to graduate 
students and faculty members, will, 
according to Prof. Pollard, pursue 
the following main lines of inquiry: 
(1) What gets in and out of a cell? 
What permeates the outer lining in 
both directions? What is the physics 
of that process? (2) What is the 
physics of chromosome reactions? 
What light can physics cast on the 
factors influencing heredity and ge- 
netics? (3) What is the process of 
self-duplicating compounds found in 
many places in a cell? What is the 
physics involved in the formation of 
vitamins and other products from 
other materials of the same kind? 
The course, which cuts across depart- 
mental lines, is sponsored by a Bio- 
physics Committee, the members of 
which are drawn from the various 
scientific fields. 


Massachusetts Institute of Tech- 
nology recently added the William 
Thompson Sedgwick Laboratories of 
Sanitary Science to the facilities of 
its Department of Civil and Sanitary 
Engineering. The new laboratories, 
under William E. Stanley, professor 
of sanitary engineering, will provide 
modern educational procedures in 
teaching sanitary engineering as well 
as thorough knowledge of the chemi- 
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cal and biochemical reactions t, 

place in the treatment of Water, soy. 
age, and industrial wastes, Directing 
the individual laboratories are Murray 
P. Horwood, sanitary bacteriology and 
research; Clair N. Sawyer, Sanitary 
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The U. S. Naval Academy yi 
hold examinations for positions On thy 
civilian faculty April 2-3.  Positiga, 
open include an instructorship in m. 
































chanical engineering and instruct. os 
ships in physics, electrical engingy. meeti 
ing, and electronics. The starting day t 
ary is $4,149.60. Application forms , 

which must be submitted by Marj Ai 
17, may be obtained from the Supe. ie a 
intendent, U. S. Naval Academy, 4: study 


napolis, Maryland. ~ 
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Five members of the Department 
of Microbiology, New Jersey Agr: 
cultural Experiment Station, Rutger 
University, have completed their work 
in the department and recently left 
to accept positions elsewhere. Thex 
include Donald B. Johnstone, who i 
now at the University of Vermont; 













Donald M. Reynolds, who has joni Th 
the staff of the Western Regiouljmm'! ; 
Research Laboratory, Albany, Cal of th 
fornia; Kenneth L. Temple, who i hich 
now at Rhode Island State College; Unive 
Henri Laudelout, a graduate of the and h 
University of Louvain, who has afm © tl 
cepted a position with the Belgiat omens 
Government as soil microbiologist 2 of ani 
the Belgian Congo; and W, J, Lit oe 
jeharms, a graduate of the University ¥ . 
of Leyden, who has returned to is ie 
position as professor at the Univer co 
sity of Bloemfontein, South Africa. ie 
A series of lecture-demonstrationsggmy ical 
for high school honor pupils, entitloij Maine 
‘*Applications of the Physical Sa Labor 
ences,’’ inaugurated at the Universiti Nume 
of Cincinnati in 1935 and temporarily sera 
suspended during the war, was lected 
sumed on February 21 under the Gg ican } 
rection of William Licht, Jr, asm New 
ciate professor of chemical engine’ don 7 
ing. Although originally design Zoolog 
solely for boys and girls in the "gm and \ 
of Cincinnati, requests for jnclusiilllim speci: 
of schools in a wide area outside : and qd: 
city were received. This year, nomi Of the 
nations of honor students have have | 
SCIE 


































wvited from some 150 schools within 
A) miles of Cincinnati, and an audi- 
once of 1,200 is expected. The 1948 
opics and speakers include ‘‘ Aspects 
f Television, ’’ Alexander Bereskin, 
»ssociate professor of electrical engi- 
veering; ‘‘ Faster Than Sound,’’ Brad- 
ley Jones, professor of aeronautics; 
Metals Inside Out,’’ John F. 
Kables, associate professor of metal- 
jurgical engineering; ‘‘Basie Prin- 
viples of Atomic Energy,’’ D. A. 
‘ells, professor of physics; and 
‘The Atomic Pile in the Sun,’’ Paul 
Herget, professor of astronomy. The 
meetings are being held each Satur- 
day through March 20 on the campus. 
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A new and unique kind of museum 
for the collection, preservation, and 
study of the proteins of the blood and 
other tissues of the bodies of organ- 
isms has been established at Rutgers 
University. This museum is dedicated 
to the proposition that the proteins 
of the bodies of organisms are as 
§ characteristic as are any of their other 
constituents and as worthy of preser- 
vation and comparison as their skins 
and skeletons, 

The establishment of this Serolog- 
ical Museum is a logical consequence 
of the studies in systematic serology 
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7 which have been conducted at Rutgers 
College; University since 1925 by Alan Boyden 
of the and his students and colleagues. Dur- 
has afm US these years the collection of rep- 
Belgian resentative samples of the blood sera 
ogist i of animals has been earried on by Dr. 
J. lat Boyden at various laboratories such 
niversitfin the Marine Biological Laboratory 
1 to imme ot the Carnegie Institution at Tor- 
Unive 828, Florida; the U. 8. Fisheries 
sd Laboratory at Beaufort, North Caro- 

lina; the Mt. Desert Island Biolog- 
tration cal Laboratory at Salsbury Cove, 
entitle Maine; and the Marine Biological 
cal SoM Laboratory at Plymouth, England. 
niversiff™ Numerous valuable samples of the 
iporari sera of animals have also been col- 
was lected and contributed by the Amer- 
- the GM ican Museum of Natural History, the 
r., a6 New York Zoological Park, the Lon- 
ngine (on Zoological Park, the San Diego 
design Zoological Society, and the U. S. Fish 
the cl 2nd Wildlife Service. In receht years 
incluso Specially valuable lyophilized (frozen 
side th and dried) samples of animal sera or 
1, no Of the purified fractions of such sera 
wve be have been contributed by the Armour 
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Laboratories, Chicago, Illinois; the 
Lederle Laboratories, Pearl River, 
New York; the Sharp & Dohme Lab- 
oratories, Glenolden, Pennsylvania; 
and the Squibb Institute for Med- 
ical Research, New Brunswick, New 


Jersey. In addition, numerous indi- 
vidual collectors have contributed 
samples. 


Principal objectives of the museum 
are: (1) to preserve as well as pos- 
sible the representative sera or other 
proteins of organisms and to study 
the means of improving the methods 
of preservation; (2) to build up, by 
collection and exchange, samples of 
the serum and other proteins of as 
many kinds of organisms as possible 
so that each group of organisms may 
ultimately be properly represented; 
(3) to share the samples collected 
with competent workers in the field 
of systematic serology, as far as the 
amounts and kinds of material avail- 
able permit; and (4) to study the 
methods used in systematic serology, 
to learn as much as possible about 
the composition and properties of the 
samples collected, and to extend the 
serological comparisons to more groups 
of organisms as the availability of 
materials warrants. 

Although the sera of hundreds of 
species of animals have thus far been 
collected, no group of animals is as 
yet adequately represented in the col- 
lection or has as yet been adequately 
studied serologically. The sera of 
many kinds of animals, vertebrate 
and invertebrate, are still needed. 
Though systematic serology itself is 
a half-century old, it is only in the 
last decade that its methods which 
are applicable to the sera of animals 
have reached the level of a truly 
quantitative approach. 

Rutgers University desires, there- 
fore, to acquaint all naturalists, 
wherever they may be, with the ex- 
istence of its Serological Museum and 
invites the cooperation of all who 
may be in a position to collect and 
contribute or exchange samples of the 
proteins of organisms, It also invites 
suggestions concerning possible serv- 
ices which such a museum may prop- 
erly provide and concerning its sup- 
port and responsibilities. 

The growth of this museum and its 
capacity for service to the relatively 
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new field of systematic serology will 
depend largely on the extent of the 
cooperative efforts to be made in the 
future by many individuals and insti- 
tutions. All those interested in the 
project are invited to correspond with 
Dr. Boyden. 


Wayne University has joined the 
relatively few institutions of higher 
learning in this country that are 
offering courses in Scientific Russian. 
Offered at Wayne for the first time 
this semester, the course carries a pre- 
requisite of two semesters of elemen- 
tary Russian or its equivalent and 
deals with scientific literature in 
chemistry, physics, biochemistry, biol- 
ogy, and other fields. Through the 
Kresge-Hooker Scientific Library some 
15 scientific periodicals in Russian will 
be available as course material. 


Carnegie Institute of Technology 
has announced that its new synchro- 
cyclotron will be located on the for- 
mer site of the KDKA transmitting 
station, operated by the Westinghouse 
Electric Corporation, at Saxonburg, 
Pennsylvania, 28 miles northeast of 
Pittsburgh. The present facilities 
will be enlarged to include an L- 
shaped building containing 20,000 
square feet of floor space to house 
a laboratory, cyclotron controls, and 
a synchro-cyclotron expected to pro- 
duce 350,000,000 electron volts. It is 
estimated that the total cost of the 
project will be near $1,000,000, and 
that the cyclotron should be in opera- 
tion early in 1950. Edward C. Creutz, 
associate professor of physics at the 
Institute, will administer the project. 

Appointment of persons to assist in 
the project has been made as foliows: 
Science Committee—Frederick Seitz 
(chairman), Webster N. Jones, J. C. 
Warner, and Dr. Creutz, all of the In- 
stitute; Advisory Committee on Design 
—W. W. Powell, Mesta Machine Com- 
pany (chairman) ; F. 8S. Bloom, Bloom 
Engineering Company; H. L. Cole 
and R. L, Witzke, both of Westing- 
house Electric Corporation; Edward 
Crump, Crump Construction Com- 
pany; B. J. Fletcher, Aluminum Com- 
pany of America; J. W. Price, Jr., 
Carnegie-Illinois Steel Corporation; 
and R. E. Noble, Mesta Machine Com- 
pany. 

Improvements 


the 
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in design of 








eyclotron’s proposed 1,000-ton electro- 
magnet by Dr. Creutz and his ass?- 
ciates will be largely responsible for 
the increase in estimated energy pro- 
duction from 250,000,000 _ electron 
volts, as originally announced, to 350,- 
000,000. A new type of high-fre- 
quency oscillator, designed by Evard 
M. Williams, for use in accelerating 
protons, will produce higher voltage 
and require less power than the types 
in use in other models. 


Industrial Laboratories 


Erle M. Billings, Eastman Kodak 
Company ’s business and technical per- 
department adviser, retired 
His 30 years of service 


sonnel 
February 1. 
with the company included chemical 
research, business management, and 
personnel administration activities. 
From 1940 to 1945, he served as con- 
sultant to the National Resources 
Planning Board of the War Man- 
power Commission and in 1943 was 
also consultant to the director of the 
WMC’s National Roster of Scientific 
and Specialized Personnel. Dr. Bil- 
lings will continue as secretary of the 
American Chemical Society’s Com- 
mittee on Professional Training, a 
post he has held since 1937. 


The Schering Corporation, Bloom- 
field, New Jersey, announces ‘‘The 
Role of Hormones in the Maintenance 
of Pregnancy’’ as the basis for the 
Schering Award for 1948. For the 
three best manuscripts submitted by 
undergraduate students of American 
and Canadian medical schools on this 
phase of endocrinology, cash prizes of 
$500, $300, and $200 will be awarded. 


Robert H. Cotton, formerly super- 
visory chemist, Citrus Experiment 
Station, University of Florida, re- 
cently resigned to become director of 
research for the Holly Sugar Cor- 
poration, Colorado Springs, Colorado. 


Dicran A. Berberian, formerly 
chairman of the Department of Bac- 
teriology and Parasitology at the 
American University of Beirut, has 
been appointed a senior investigator 
in the Department of Chemotherapy, 
Sterling-Winthrop Research Institute, 


Rensselaer, New York. Dr, Berberian 
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is also serving as assistant professor 
of medicine, Albany Medical School, 
where he is lecturing on tropical dis- 
ease treatment. 


Norman Zwiebel, of Princeton 
University and more recently of the 
Brookhaven National Laboratory, has 
joined the research staff of the Py- 
ridium Corporation, Yonkers, New 
York. 


Paul N. Craig, who just received 
his Ph.D. in organic chemistry at the 
University of Minnesota, and Thomas 
L. Flannagan, Jr., chemical engineer, 
who was graduated from Drexel Insti- 
tute in 1943, have recently become 
associated with the Smith, Kline & 
French Laboratories, Philadelphia. 


Meetings 


“The Sciences of Life” is the sub- 
ject currently being discussed in a 
series of Tuesday evening meetings in 
the Great Hall of the Cooper Union, 
on Astor Place between 3rd and 4th 
Avenues, New York City. These 
forums, which start at 8: 15, are open 
to the public. The four topics con- 
sidered during February were ‘‘ Chang- 
ing Views of Human Nature,’’ Good- 
win Watson, professor of education, 
Teachers College, Columbia Univer- 
sity; ‘‘Atomie Physics and Biology,’’ 
Ernest Pollard, professor of physics, 
Yale University; ‘‘Ecology and Hu- 
man Welfare,’’ Edwin B. Matzke, 
professor of zoology, Columbia Uni- 
versity; and ‘‘The Modern View of 
Evolution,’’ Th. Dobzhansky, profes- 
sor of zoology, Columbia University. 
Future topics and speakers include: 
Marck 2, ‘‘ Heredity and Genetics To- 
day,’’ Frederick H. Osborn, deputy 
repesentative of the U. 8S. on the UN 
Atomic Energy Commission; March 9, 
‘*Reproduction in Man,’’ E. J. Far- 
ris, executive director, Wistar Insti- 
tute of Anatomy and Biology; March 
16, ‘*The Living Human Body,’’ L. 
K. Frank, director, Caroline Zachary 
Institute of Human Development; 
March 30, ‘‘From Germ Cell to 
Maturity,’’ Arnold Gesell, director, 
Clinie of Child Development, Yale 
University; April 6, ‘‘ Life Drives,’’ 
Harry Bone, consulting psychologist ; 
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April 13, ‘‘Mind in the Making » 
G. W. Hartman, professor of educa, 
tion, Teachers College; April 9 
‘*Man’s Social Context,’’ Heal 
Pratt Fairchild, professor of S0¢iology 
emeritus, New York University; .,j 
April 27, ‘‘Prospect Forward,’? Goo, 
win Watson. 


The program for the symposiyy 
on “Modern Instrumental Method 
of Analysis,” to be held at the [yj 
versity of Minnesota March 29-4 
(Science, December 12, 1947, p, 583) 
has now been completed. On Mara 
22 Ralph H. Muller will speak 
‘Instrumental Methods of Anal. 
sis’’; E, J. Meehan, on “Gener 
Optical Methods of Analysis’’: p 
Debye, on ‘* Molecular Weight Deter. 
mination by Light Seattering’’: Rp 
Barnes, on ‘‘Infrared Absorption 
Spectrometry’’; E. J. Rosenbaum, o 
‘*Raman Spectra’’; and James Hj). 
lier, on ‘‘ Analytical Applications of 
Electron Microscopy.’’ Speakers ani 
subjects for March 23 are: R. Nor. 
man Jones, ‘‘Use of Visible and 
Ultraviolet Spectra in Analysis ani 
Identification’’; I. M. Kolthoff, ‘Po. 
larography and Amperometric Titr- 
tions’’; A. O. C. Nier, ‘‘ Mass Spee- 
troscopic Methods’’; J. R, Churchill 
by Emission 
copy’’; and L. K. Frevel, ‘‘X-Ray 
Methods of Analysis.’’ On the final 
day Paul R. O’Connor will speak on 
‘*Radioactive Tracers as an Analyt: 
cal Tool,’’ and E. 8. Perry, on ‘‘Ana- 
lytical Applications of Molecular Dis 
tillation.’’ Discussion periods wil 
follow each day’s session. It is er 
pected that a laboratory at the Uni 
versity ’s School of Chemistry will le 
reserved for exhibits and demonstr 
tions of instruments for chemical and 
structural analysis. Those interested 
in contributing to the exhibit shoull 
contact the chairman of the Sy™ 
posium Committee, William N. Lips 
comb, School of Chemistry, Univer 
sity of Minnesota, Minneapolis 14. 


‘* Analysis Spectros 


The American Geophysical Union 
will hold its 29th annual meeting # 
Washington, D. C., April 21-23. Sus 
gestions and comments that would be 
helpful in planning the proposed 
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ig, especially comments relating 
to papers and symposia bearing on 
more than one section, have been in- 
vited by the chairman of the Com- 
mittee on Meetings, J. P. Marble, 
y. §. National Museum, Washington 


95, D. C. 


meetil 


The American Physical Society 
will hold its 285th meeting in Wash- 
ington, D. C., April 29-May 1. Titles 
and abstracts (200 words) of all pa- 
pers to be presented at this meeting 
should be in the hands of the secre- 
tary, Karl K. Darrow, Columbia Uni- 
versity, later than March 9. 
Rooms have been reserved at the 
Raleigh, Shoreham, Wardman Park, 
Washington, and Willard Hotels, and 
members are requested to write im- 
mediately to the hotel of their choice, 
specifying at the same time their 
second and third choices. 


not 


Plans are well under way for the 
International Congress on Mental 
Health, to be held in London August 
1]-2] Frank Fremont-Smith, 
chairman of the Executive Committee 
of the International Committee for 
Mental Hygiene, which is sponsoring 
the Congress, has announced receipt 
of $50,000 in grants to support U. 8. 
The 
three major themes of the Congress 
wil be ‘*Foundations of Mental 
Health in Childhood,’’ ‘‘Guilt,’’ and 
‘Mental Health and World Citizen- 
ship.’’ Approximately 500 U. S. psy- 
chiatrists, social workers, and other 
social scientists are expecting to at- 
tend, with the total attendance esti- 
mated at 2,000-2,500 from some 44 
countries. In addition to the recent 
contributions from the Commonwealth 
rund ($20,000), the Milbank Me- 
morial Pund ($10,000), and the U. S. 
Publie Health Service ($20,000), Im- 
perial Chemical Industries, Ltd., and 
the Josiah Maey, Jr. Foundation had 
previously donated a total of $35,000. 


next. 


participation in the gathering. 


The 7th International Congress of 
Applied Mechanics is to be held at 
the Imperial College of Science and 
Technology, South Kensington, Lon- 
don, England, September 5-11, 1948. 
In addition to technical sessions on 
(1) Elasticity and Plasticity, (2) 
Aerodynamies, Hydrodynamics, and 
Meteorology, (3) Thermodynamics, 
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Heat Transfer, etc., and (4) Vibra- 
tions, Lubrication, and Experimental 
Methods, about 10 general lectures are 
planned. During the week following 
the Congress there will be inspection 
trips to. the National Physical Labo- 
ratory, the Royal Aircraft Establish- 
ment, the National Gas Turbine Es- 
tablishment, and the GE Research 
Laboratories. The secretary of the 
American Mathematical Society, Uni- 
versity of Pennsylvania, has on hand 
applications and other informational 
material about the Congress for dis- 
tribution to members of the Society. 


A symposium on plasticity held 
at Brown University early this month 
was organized to give research work- 
ers here and abroad an opportunity to 
diseuss recent advances in the field. 
Among those participating in the 
program were Sir Geoffrey Taylor, 
Cambridge University; Capt. W. H. 
Leahy, USN, Office of Naval Re- 
search; and Arpad L. Nadai, West- 
inghouse Research Laboratories. The 
symposium was organized by William 
Prager, head of the University’s 
Graduate Division of Applied Mathe- 
maties, under a contract Brown holds 
the Office of Naval Research 
and the Navy Bureau of Ships. 


with 


A plant-breeding conference was 
held by the Institute of Statistics at 
North Carolina State College January 
26-30, with 24 key plant breeders, pri- 
marily from the Southeast, invited to 
participate. In a series of lectures, 
J. L. Lush, of Iowa State College, 
developed some of the theory of statis- 
tical treatment of quantitative genet- 
ics along with examples of application 
to animal and plant breeding. A 
number of plant-breeding problems re- 
lating to these concepts were pre- 
sented and thoroughly discussed. In 
his first lecture Dr. Lush discussed 
gene frequency, how to estimate it, 
effects on heterozygosis, mean, vari- 
ance, and zygotic frequencies; forces 
which change gene frequencies and 
values that may be expected in natu- 
ral populations; and consequences of 
nonrandom matings. Lecture 2 con- 
sidered components of phenotypic 
variances; Lecture 3, mass selection, 
genetic and environmental factors 
affecting it, repeated observations, 
and ‘‘specific’’ and ‘‘general’’ com- 
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bining ability. The fourth lecture was 
concerned with progeny and sib selec- 
tion, the role of inbreeding, and dif- 
ferences 
cross-fertilization, while the final lee- 
ture was on the subject of selection 
indexes. Topics and problems con- 
sidered included methods of harvest- 
ing and handling small plots seeded 


resriting from self- and 


to mixture of species; testing large 
numbers of strains for under 
different conditions; a survey of cur- 
rent theories on heterosis; examples 
of heritability estimates in plants 
such as corn and peanuts; effects of 
different sources of environmental and 


use 


genetic variance on the efficiency of 
selection among lines, strains, ete.; 
Hull’s studies on overdominance in 
corn (Sprague’s results with Hull’s 
techniques); methods for estimating 
degree of dominance; results of an 
experiment designed to estimate domi- 
nance in corn; application of early 
versus late testing in different crops; 
theoretical considerations of early 
versus late testing; and selection in- 
dexes, including examples with corn 
and peanuts. 

The conference was sponsored and 
supported financially by the General 
Education Board, and J. -A. Rigney 
and R. E. Comstock, of the Institute 
of Statistics, arranged the program 
and details. 


Deaths 


Charles E. Hayden, 66, professor 
of veterinary physiology, Cornell Uni- 
versity, died January 25 after a brief 
illness. 


Werner Lipschuetz-Lindley, 55, 
former professor of pharmacology at 
the University of Frankfurt 
many), professor of biochemistry at 
the University of Istanbul (Turkey), 
a past president of the German Phar- 
macological Society, and until 1947 a 
member of the research staff of 
American Cyanamid Company, died in 
Pearl River, New York, 


ary l. 


( Ger- 


on Febru- 


George W. Hunter, 75, lecturer in 
methods of science The 
Graduate School, Associated Colleges 
at Claremont, 
heart attack at his home in Claremont 
February 4. 


education, 


California, died of a 
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Joseph Hidy James, 79, professor 
emeritus and first head of the Depart- 
ment of Chemistry and Chemical 
Engineering, Carnegie Institute of 
Technology, died February 12 at his 
home in Pittsburgh, Pennsylvania. 


Roy W. Delaplaine, 62, night ob- 
server at the Sproul Observatory, 
Swarthmore College, since 1929, died 
at his home on February 12. Mr. 
Delaplaine took almost 10,000 photo- 
graphic plates with the 24” refractor, 
or more than a third of those taken 
since the instrument was put in opera- 
tion in 1912. 


Anthony Berg, 59, associate plant 
pathologist at the West Virginia 
Agricultural Experiment Station, died 
suddenly at his home in Morgantown 
on February 15. He had been asso- 
ciated with the Experiment Station 
at West Virginia University since 
1913. 


Leon Jacob Cole, 70, emeritus pro- 
fessor of genetics, University of Wis- 
consin, and a member of the faculty 
for 38 years, died February 17 at 
Madison. 





The new IBM Selective Sequence 
Electronic Calculator was recently 
dedicated ‘‘to the use of science 
throughout the world’’ by T. J. Wat- 
son, president of International Busi- 
ness Machines Corporation, at special 
ceremonies at the company’s head- 
quarters in New York City. Incor- 
porated in this huge machine, which 
occupies a specially designed room, 
are facilities which have been hitherto 
unavailable; an adequate means of 
getting data and procedure instruc- 
tions into the machine and of getting 
results out of it; a gigantic memory 
capacity for storing huge masses of 
numerical detail which accumulate in 
the process of calculation; and a 
highly flexible means of guiding the 
flow of numbers through all phases of 


the caleulation. Our readers may be 


interested in some facts about the 
machine which have been released by 


IBM. The new calculator possesses 
about 250 times the productive ca- 
pacity of the Automatic Sequence 
Controlled Calculator presented to 
Harvard University by IBM in 1944. 
Memory capacity is 400,000 digits; 
reading speed from punched tapes, 
140,000 digits a minute and from 
punched cards, 30,000 a minute; re- 
cording speed by printing, 24,000 
digits a minute and in punched cards, 
16,000. The computing speeds are 
perhaps the most outstanding fea- 
ture: 3,500 additions or subtractions 
a second of 19-digit numbers; 50 
multiplications a second of 14-digit 
numbers; and 20 divisions a second 
of 14-digit numbers. The machine 
contains 12,500 electronic tubes, 21,- 
400 relays, and 40,000 pluggable con- 
nections. In operation, the machine 
reads the numbers involved in a prob- 
lem as well as instructions that have 
been prepared for its solution. It 
consults its own reference tables con- 
taining the results of previous caleu- 
lations. A ‘‘central nervous system’’ 
directs the sequence of operations 
from the initial ‘‘feeding’’ of data 
and instructions into the machine to 
the final recording process. 

W. J. Eckert, who, with his staff, 
was in large part responsible for the 
establishment of specifications, will 
direct the research program planned 
for the calculator. Dr. Eckert is di- 
rector of IBM’s Department of Pure 
Science and of the Watson Scientific 
Computing Laboratory at Columbia 
University. 


A list of selected overseas workers 
in eryptogamic botany (chiefly bryol- 
ogy and lichenology) who are in need 
of help in the way of food, clothing, 
literature, and herbarium specimens 
has recently been issued by the Relief 
Committee of the Sullivant Moss So- 
ciety. Copies of the list, including 
information about what to send and 
how to send it, are available on re- 
quest from G. Sayre, Russell Sage 
College, Troy, New York, W. C. 
Steere, Department of Botany, Uni- 
versity of Michigan, Ann Arbor, 
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Michigan, or F. Verdoorn, Chronieg 
Botanica, Waltham 54, Massachusett, 


According to the American Ir, 
and Steel Institute, the people of the 
United States are using more jo, 
and steel than at any previous time in 
history. It is estimated that aboy 
1,038,000,000 net tons are in USE, the 
greater part of this, of course, being 
in the form of buildings, bridges, 
autos, machinery, ete. The Institut, 
reveals, further, that since the year 
1900 this country’s use of iron ang 
steel has increased over three times a 
fast as the population. The curreni 
per capita figure is 14,500 pounds: 
that in 1900, 3,300 pounds. 


Make Plans for— 


American Association of Immv. 
nologists, March 15, Atlantic City, 
New Jersey. 


American Physiological Society, 
March 15-18, Convention Hall, Atlan. 
tie City, New Jersey. 


American Society of Ichthyolo. 
gists and Herpetologists, 28th annual 
meeting, March 26-29, Tulane Univer. 
sity, New Orleans, Louisiana. 


American Society for X-Ray and 
Electron Diffraction and Crystallo- 
graphic Society of America, April 
1-3, Yale University, New Haven, 
Connecticut. 


National Council of Teachers of 
Mathematics, April 2-3, Claypool 
Hotel, Indianapolis, Indiana. 


Symposium on Recent Advances 
in the Study of Venereal Diseases, 
April 8-9, Commerce Building, Wash- 
ington, D. C. 


American Association of Anato- 
mists, April 21-23, University of Wis 
consin, Madison. 


American Section, International 
Scientific Radio Union, and Institute 
of Radio Engineers, May 3-5, Was 
ington, D. C, 
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Absence of Sickling Phenomenon of the 
Red Blood Corpuscle Among 
Brazilian Indians 


E. M. pa SILvaAl 


Department of Hematology, 
Instituto Osvaldo Cruz, Rio de Janeiro 


In 1910, Herrick (7) observed sickle-shaped red blood 
corpuscles (drepanocytes, meniscocytes, or selenocytes) in 
the blood of a patient with acute hemolytic anemia. In 
1917, Emmel (5) discovered the sickling phenomenon, the 
capacity of red blood cells to assume multipointed bizarre 
forms leading up to sickle shape when blood is placed in 
a deficient oxygen medium. This feature (sickle-cell 
trait) is transmitted as dominant characteristic. Persons 
whose blood shows this condition are said to be sicklemic. 
The incidence in a determined population is the sicklemia 
index. A small percentage of sicklemics develop a type 
of anemia of chronic evolution and pathological picture, 
characterized mainly by crisis of hemolysis, siderosis, 
and atrophy of the spleen, rheumatoid symptoms, and leg 
ulcers. The importance of Emmel’s discovery lies in the 
fact that for the first time it has been possible to identify 
the individual in the latency period, the time between 
birth and the appearance of the first symptoms of the 
disease (2). By comparing this observation with facts 
quoted in the literature (3) it has been possible, in many 
other hereditary diseases, to identify apparently healthy 
individuals who are able to transmit the morbid condi- 
tion (‘‘earriers,’’ ‘‘ potentially diseased,’’ ‘‘healthy car- 
riers of a pathogenic feature,’’ ‘‘ genetic carriers of in- 
herited disease’’). Similar observations have also been 
made by Neel (9). A relationship between such verifica- 
tions and the skipping phenomenon in heredopathias was 
suggested by these findings (6). 

The incidence of sicklemia is high in the Negroid ethnic 
group. Evans found a sicklemia index of 28.3% in 
Gambian negroes and a significant difference among some 
African groups. In Caucasians very few cases have been 
registered, the majority without sufficient documentation 
to dispel the hypothesis of miscegenation (1, 10, 11). 
Killingsworth and Wallace (8) found sicklemia among 
Mexicans with Indian ascendants without apparent mix- 
ture with Negroid. In Brazil, where the number of 
hegroes, mulattoes, and cafuzoes is high, the percentage 
of sicklemies is considerable (2). Sicklemia has not 
been found in white Brazilians surely free from Negroid 
mixture (2), 

During surveys in Indian villages, 1,545 Brazilian 

‘The author wishes to express his thanks to the “Servico 


de Protecdo aos Indios” of the Brazilian Government for its 
help and assistance. 
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Indians from 15 different tribes have been examined. 
Some data on these investigations are given in Table 1. 

As noted in the table, among 1,379 full-blooded 
Indians, of which 172 were crossing intertribes, no sick- 
lemics were found. Three sicklemics among 166 Fulnié 
Indians (Aguas Bellas, State of Pernambuco) have been 
observed. However, this tribe is very mixed with negroes 


























TABLE 1 
Place Tribes oe 
obs. 
Federal Territory 
of Amapd 
ee 98 
te ae et ROD ccavcctencsccess 123 
Uruku4, and Be eee 48 
Curipy Rivers | | Crossing intertribes .... 90 
| | sEmereition preded teens 1 
State of Maranhdo | 
Canella (Ramkékamekra) 296 
Barra do Corda— PD”. Wicawse sc teas 1 
Village of Ponto | Crossing Canella- 
BS ere 2 
Barra do Corda | Guajajéra ............ 12 
| “ — 7 
State of Mato | 
Grosso 
| { Tereno a ee ee 230 
(South) 0 een 239 
Districts of Caduéo (Guaycurt) .... 17 
Miranda, Ponta BF Rae a 8 
Pora, and ES Pe ee 10 
Dourados BERT See 3 
[ Crossing intertribes .... 80 
(North) 
Kejara, Cérrego | 
Grande, and | 
Colénia villages 
(Sao Lourenco | 
River) {Bordéro Dah drecasts a geet etiioaehca ‘ 121 
C0) eee ree 1,379* 
State of Pernam- 
buco (Aguas 
Bellas) {Fulnié (Carnij6) ....... 166 
Rs 0 Wei a hatin <'s 1,545 





* Among these 1,379 full-blooded Indians no sicklemic was 
found. 

+ Among Fulnié, a very miscegenated tribe, 3 sicklemics 
were observed (sicklemia index, 1.8%). 


and mestizos. In the Indian villages of ‘‘Taunay’’ and 


‘“Lalima’’ (Miranda district, State of Mato Grosso) 4 
sicklemics with ascendants of Tereno Indian, white and 
negro, have been found. On the other hand, among 1,424 
crossbreeds of white and Indian (‘‘mameluco’’ or 
‘feaboclo’’) of Mato Grosso (4), Federal Territory of 
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Amap4, Amazonas and Pernambuco States, no sicklemics 
were found. These data indicate that the sicklemia test 
may be useful as an auxiliary test in anthropology. 

Emmel’s method (2, 5) is the most practical for deter- 
mination of the sicklemia index. It consists in sealing 
a drop of blood between slide and cover slip with vaseline, 
balsam, or any similar substance. Results should be read 
at the end of 6 hrs at the earliest, but 24 hrs is prefer- 
This delay has been removed by using a highly 
reducing substance (sedium hydrosulfite), with which sick- 
ling begins to show in a few minutes. The diagnosis can 
be made in 15 min. A drop of 2 gm of sodium hydro- 
sulfite per cent solution in saline is placed on a slide and 
a drop of blood mixed with it. After being covered with 
a cover slip, the slide is examined under a microscope. 
No sealing is needed. 

Detailed articles on these studies will be published in 
the Memorias do Instituto Osvaldo Cruz. 


able. 
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Nutritional Requirements of the Rat for 
Reproduction and Lactation ! 


ALBERT J. Sica and LEOPOLD R. CERECEDO 
Department cf Biochemistry, Fordham University 


It has been generally assumed that the requirements 
in the rat for lactation are greater, qualitatively, than 
those for reproduction, and many investigators have at- 
tempted to find new dietary factors exerting a specific 
effect on lactation. This viewpoint can be summed up in 
the words of Nelson and Evans (2): ‘‘The requirements 
for growth in weanling rats and for reproduction are 
satisfied ... but the function of lactation has additional 
dietary requirements. ’’ 

In humans, according to Macy (1), ‘‘the evidence indi- 
cates that the well-being of the child before birth and 
after are influenced by the nutrition of the mother before 
and at the time of conception and by the adequacy of her 
diet during pregnancy.’’ 

Observations made in this laboratory lead us to believe 
that reproduction has dietary requirements as great 


1 This investigation was aided by a grant from the Nutri- 
tion Foundation, Inc., New York. A preliminary report of 
the study has appeared (American Chemical Society Ab- 
stract, New York Meeting, September, 1947). 


222 








qualitatively as lactation and that there are no Specific 
dietary factors required for lactation only. 

Birth weights of rats have been determined jy 117 
litters born to mothers on stock and experimental] dietg, 
The basal experimental diet (diet R-5a) consisteq of 
casein (Labco) (30%), sucrose (48%), salt mixture 
(5%), Ruffex (2%), lard (5%), hydrogenated vegeta), 
oil (10%), and contained the following supplements per 
kilo of diet: thiamin, 20 mg; riboflavin, 20 mg; pyri- 
doxin, 20 mg; calcium pantothenate, 40 mg; a-tocopherol] 
20 mg; vitamin A concentrate, 67.5 mg (67,500 I). 
vitamin D (Drisdol), 5,000 units; and choline chloride 
500 mg. The other experimental diets were modifications 
of diet R-5a and contained such supplements as flip 
acid, biotin, xanthopterin, and milk. Stock mothers yp. 
ceived Rockland diet. 


TABLE 1 


DATA SHOWING THE RELATIONSHIP BETWEEN BIRTH Weicny 
AND CAPACITY TO SURVIVE IN Rats 


Group I Group II 
Young that 


failed to 


Young born 
in surviving 





litters survive 

No. of litters 71 46 
No. of young 537 327 
Avg. weight at birth (gm) 5.7 4.9 
No. of young below 5.0 gm 22 155 
Percentage of young below 5.0 

gm 4.1 47.4 
No. of young above 5.4 gm 399 31 
Percentage of young above 5.4 

gm 74.3 9.5 
No. of young given to nurse 383 
No. of young weaned 856 
Percentage weaned 92.9 





The young have been divided into two groups. Group 
I comprises young born in surviving litters, and Group II 
includes litters in which none of the young survived the 
lactation period. The results are summarized in Table 1. 
The average weight of the surviving group was 16.5% 
greater than that of the nonsurviving group. The high 
percentage of young weaned in Group I indicates that 
viable, healthy young were included in this group. In 
this laboratory it is customary to reduce litters to 6 young 
on the third day of lactation. This accounts largely for 
the difference in the number of young born and the num 
ber given to nurse. 

The distribution of young aceording to birth weight 
has been plotted (Fig. 1). It wil! be noted that the 
surviving young are grouped largely about the average, 
while nonsurviving young are more scattered. It appears 
that a birth weight of 5.0-5.4 gm is the critical range, 
lighter young having little chance of survival, while 4 
heavier weight does not preclude the possibility that the 
young will fail to survive due to other causes. Especially 
significant is the fact that 74.3% of surviving young 
weighed over 5.4 gm, while only 4.1% weighed under 5.) 
gm. These figures compare favorably with those ob- 
tained for the nonsurviving group. 
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A study of the weights of litters at birth shows no 
relationship between these figures and the number of 
young in a litter. In the surviving group two litters 
of 13 have been cast, weighing 73 and 78 gm, respec- 
tively; one litter of 16 weighed 91 gm. In the group 
) failed to survive, litters of 13 and 14 young were 
Here, however, the weights were uniformly 


whic 
also cast. 
lower. 
Another aspect of this problem which we consider of 
great importance concerns the ability of the young rat 
to survive the first three days after birth. We observed 
that while some young survived as long as 12 days, the 
majority were eaten by the mothers or died by the third 
day of lactation. Of 46 litters in which young failed to 
sarvive, 29 litters failed to survive the third day of 
lactation. This is a critical period in the life of the 
young rat. Deaths during this period should not be 
classified as lactation failures. We believe the causes 
of such failures can be traced to the reproduction process. 


BR Yous Wavew Svavirto 
O* Youwe Waren Faiéo 7e Svavnt 





rie. 3; 


weight. 


Distribution of young according to birth 


The weights of the young at birth, coupled with sur- 
vival data, ean be used to show the adequacy of diets. 
For example, 27 litters were cast on the stock diet. The 
Birth weights of 
these young fell in and below the critical range. On the 
unsupplemented diet, R-5a, 7 of 10 litters cast failed to 
survive. The young in only 1 of these 7 litters had birth 
weights above the critical range and represent a litter 
which we would normally expect to be weaned. 

[t appears that, regardless of diet, the survival of new- 
born rats is dependent largely upon their weights at 
birth. In our opinion, a diet which is qualitatively ade- 
quate in all respects for reproduction will also be ade- 
quate for lactation. Our results indicate that there are 
n0 dietary factors whieh are necessary for lactation only. 

We propose that, in studies on rats, the weights of the 
young at birth be used as the first indication of the ade- 
quacy of a diet, and further, that lactation success in 
rats be caleulated on the basis of those young and litters 
surviving on the third day of lactation. 


young in 4 litters failed to survive. 
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The Spinal Anaesthetic Effects of Ephed- 
rine Sulfate: A Preliminary Report 


J. EUGENE RUBEN, PATRICIA-MARY KAMSLER, and 
W. LYALL HOWELL, JR. 


Department of Anaesthesiology, 
Philadelphia General Hospital 


The addition of ephedrine to spinal anaesthetic mix- 
tures for the purpose of prolonging spinal anaesthesia is 
now a rather common practice (1). Except for th 
work of Schultz (2), who found that ephedrine was a 
spinal anaesthetic in frogs, this action of the drug has 
not been investigated. For this reason we have tested 
ephedrine for its spinal anaesthetic properties by inject- 
ing it subdurally prior to giving spinal anaesthesia and 
noting the resultant anaesthetic effects. This consti- 
tutes a preliminary report of our findings. 

Fifty mg of ephedrine sulfate in triple-distilled water 
was mixed with 1 ce of spinal fluid. The mixture was 
slowly injected into the subdural space through a lumbar 
puncture over a period of 1-2 min. For 20 min after 
the injection, the patients were tested for loss of pin 
prick sensation and of anal sphincter tone. Effects were 
usually noted after 10 min or more, and were most fre- 
quently seen in the area supplied by the second, third, 
and fourth sacral nerves. 
noted as high as the eighth dorsal cutaneous segment. 

All of the 15 patients given ephedrine subdurally 
showed some diminution of pin prick sensation which 


Some loss of sensation was 


varied from slight hypesthesia to anaesthesia. Anal 
sphineter tone was sufficiently diminished to admit two 
or more fingers without discomfort in 6 of the patients 
who were tested for this. No other paresis was seen. 
None of the patients showed such systemic effects of 
ephedrine administration as elevation of pulse and blood 
Many exhibited the warming of the lower ex- 
nerve 


pressure. 
tremities associated with 
paralysis, and a few showed the drop in blood pressure 
often seen in spinal anaesthesia. 

In some cases ephedrine anaesthesia was adequate for 


lumbar sympathetic 


operation without the addition of a standard agent. An 
example of this was the 43-year-old woman with diabetic 
infection of the foot. Two toes were amputated and 
extensive incision and drainage of the foot was done 
under the spinal anaesthesia produced by 50 mg of 
ephedrine. The patient was not excessively sedated 
responded accurately to questions, and cooperated well. 
When questioned later, she said that she had felt the 
operation but had had no pain. 

The anaesthetic effect of ephedrine should be con- 
sidered when adding this drug to spinal anaesthetic mix- 
tures. 
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Fluorescein as an Indicator of Antihista- 
minic Activity: Inhibition of Histamine- 
induced Fluorescence in the Skin of 
Human Subjects 


SAMUEL C, BUKANTZ and GUSTAVE J, DAMMIN 


Departments of Medicine and Pathology and 
Oscar Johnson Institute for Medical Research, 
Washington University School of Medicine, St. Louis 


As part of a study of the biologic reactions in hyper- 
sensitive states, we have been attempting to produce vas- 
cular lesions in rabbits by the repeated intravenous in- 
jection of histamine as described by Heinlein (3) and 
Merkel (6). Because the experimental animals appeared 
to develop an increasing tolerance for histamine, we 
sought quantitative methods to determine their hista- 
mine-inactivating capacity. Inconclusive results were ob- 
tained when the method of Traub, et al. (8) was em- 
ployed, and it was incidentally noted that the intra- 
dermal injection of histamine did not elicit a skin re- 
sponse in either normal or histamine-injected rabbits. 
Similar observations on normal rabbits had been reported 
by Dorsie, et al. (2). 

The possibility of the occurrence of changes in capil- 
lary permeability which were not grossly evident sug- 
gested the use of tracer substances. The usefulness of 
fluorescein as such a substance has been established by a 
number of recent studies (1, 4,7, 9). Accordingly, skin 
sites prepared in normal rabbits by injection of 0.1-ml 
solutions of histamine acid phosphate, ranging in con- 
centration from 1: 100 to 1: 10,000,000 (as base), were 
examined for fluorescence in ultraviolet light (G-E pur- 
ple X bulb) after intravenous injection of as much as 
25 mg of fluorescein/kg.1 No significant fluorescence 
was observed, indicating that the normal rabbit skin was 
not a suitable test organ for the determination of anti- 
histaminie activity.2 

In continuing our search for a simple quantitative 
method of measuring antihistaminic activity, it seemed 
advisable to employ antihistaminie drugs in the skin of 
fluorescein-injected experimental subjects capable of re- 
sponding with fluorescence to small quantities of hista- 
mine. The first experiment (in the dog, as indicated in 
Table 1) was performed to determine the range of ac- 
tivity of histamine and the relative activity of two anti- 
histaminie drugs. The results of this experiment reveal 
that the two antihistaminic drugs studied were of ap- 


1Fluorescite (C. F. Kirk and Company, New York) was 
used throughout these studies. 

2We have subsequently observed intense fluorescence at 
skin sites prepared with histamine and horse serum in some 
rabbits sensitized to horse serum. This phenomenon is under 
investigation, as well as the possible usefulness of the sensi- 
tized rabbit for bioassay of histamine and antihistaminic 
drugs. 

* NH 188, as well as a grant for this research, was kindly 
supplied by the Nepera Chemical Company, Inc., Yonkers, 
New York, and Benadryl, by Parke, Davis and Company, 
Detroit, Michigan. 
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proximately equal activity in preventing fluorescence at 


histaminic sites, and that a 1: 10,000 solution of the 

drugs prevented fluorescence by 1: 100,000 and 1: 1,000, 

000 dilutions of histamine. Further experiments Were 
TABLE 1 


FLUORESCENCE AT DoG SKtnN SITgEs* 





Dilutions of histamine 





| 





a = S Saline 

Diluent 7 S 2. < control 
S S = } 
a A onl re _ 
ot i aml ™= Som] 

Saline 4 4 3 3 () 

NH 188 1: 10,000 4 3 0 0 
Benadryl 1:10,000 4 3 0 0 





* One-tenth ml of the designated mixtures of histamine 
and antihistaminic drug was injected intracutaneously 7 mip 
before intravenous fluorescein (1.1 cc of 5% fluorescein, or 
55 mg). Observations were made from 1 to 20 min follow. 
ing intravenous injection. O=No fluorescence. Digits rep. 
resent relative intensity of fluorescence, 4 being maximal. 


conducted in 5 human subjects, fixed concentrations of 
histamine (1: 50,000 in the first, 1: 100,000 in the second, 
and 1: 125,000 in the last 3) in varying concentrations 
of each antihistaminic drug being employed. Table 2 
reveals that the greater concentrations of antihistaminic 
drug inhibited fluorescence. The 4 other human subjects 


TABLE 2 


FLUORESCENCE AT HUMAN SKIN SITES 
(Suspsect AS)* 











Dilution 
Hista- antihista- 
mine miniec drug 
in in hista- 
saline mine 
1: 100,000 
Sali Histen 
aiine 1 : 1,000,00 
Time ‘alone o & in saline 
ees 2 
oSe¢ eeceece 2 
ces 2928282882 
e2S 2222209 
6S¢6e Seeeseedse 
“ - wt NS OD 
Han of wl ot ot ot 
Benadryl 
3:50 0 443 00+2 8 3 4 
3:58 + 4 3 00412 38 8 4 
4:03 0 8 3 2 00+1 38 8 4 
NH 188 
3:50 ++2 83 8 8 
3:58 + i283 8 8 
4:03 ++12 38 8 








* Skin sites were injected with 0.1 ml of the designated 
solutions between 8:35 and 3:42 P.M. Fluorescein (3.0 c¢ 
of 5% solution) was injected intravenously at 3:45 PM. 
Numbers 0—4 indicate intensity of fluorescence. 


also manifested an almost identical inverse relationship 
between the concentration of antihistaminice drug and 1" 
tensity of fluorescence. It was further noted that, at 
dimly fluorescent sites, initial fluorescence took longer to 
develop than «t highly fluorescent sites and that the 
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quorescence also disappeared more rapidly from the 
former sites. 

Table 3 summarizes an additional experiment per- 
formed to determine the effect of histamine upon the rate 


TABLE 3 


Errect OF HISTAMINE AND HISTAMINE + BENADRYL 
UpoON THE DURATION OF FLUORESCENCE AT HUMAN 
SKIN SITES FOLLOWING INTRADERMAL 
INJECTION OF FLUORESCEIN MIXTURES 


Subjects 





Mixture Injected 





SCB GJD MCJ VKP 


45 7 30 


—_ 


Fl.* 3 


5 
Fl.* + Histamine (1: 10,000) 4 8 4 10 
FL* + Histamine (1: 10,000) 
and Benadryl (1: 2,000) 35 25 25 30t 





* Fluorescein 1:50,000 dilution in saline. 

+ Allergic subject (see text). 

t Intensity of fluorescence at this site much less than at 
corresponding fluorescein site. 

One-tenth ml of each mixture was injected intracutaneously 
in the forearm. Readings, made in ultraviolet light provided 


. 


by a G-E purple X bulb were made every 4—5 min through- 
out the period of observation. Numbers indicate duration of 
fluorescence in minutes. 


of absorption of intradermally deposited fluorescein and 
the influence of an antihistaminic drug upon this action 
of histamine. Three sites on the forearm of each of 4 
subjects (3 normal, SCB, GJD, VKP, and 1 allergic, 
MCJ) were injected intradermally with 0.1-ml amounts 
of the following: (1) fluorescein diluted 1: 50,000 in 
saline, (2) fluorescein + histamine (1:10,000), (3) fluo- 
rescein + histamine (1:10,000) + Benadryl (1: 2,000). In 
the normal subjects, (1) the fluorescein sites remained 
visible under ultraviolet light for periods of 30-40 min, 
(2) the fluorescein + histamine sites no longer fluoresced 
after 4-10 min, and (3) the fluorescein + histamine + Ben- 
adryl remained visible as long as the fluorescein sites. In 
normal subjects, therefore, fluorescence disappeared rap- 
idly under the influence of histamine, and the antihis- 
taminie drug consistently neutralized this effect. In the 
allergic subject, the fluorescein site was visible for only 
4 min, as was the fluorescein + histamine site, presumably 
because of local release of histamine or histamine-like 
substances in the fluorescein site; the fluorescein + hista- 
mine + Benadryl site fluoresced for 25 min, demonstrating 
the neutralizing effect of the antihistaminie drug. 

These observations demonstrate that the time of ap- 
pearance, intensity, and duration of fluorescence at sites 
injected with histamine may be quantitatively modified 
by the local presence of antihistaminic drugs. It is an- 
heipated that the application of the dermofluorometer 
(3) to these studies (now in progress) will yield time- 
intensity curves permitting accurate bioassay of hista- 
mine and antihistaminie drugs, whether the latter are in- 
jected simultaneously or prior to testing. Such quantita- 
tive photometrie determinations of fluorescence may also 
Provide a useful tool for the investigation of the degree 
and duration of humoral and tissue antihistaminic prop- 
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erties following different routes of administration of 
various antihistaminic drugs. 
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Effect of Hormone on Root Formation 


in Artocarpus communis 
THomas J. Muzik 


Department of Botany, University of Michigan 


The tropical breadfruit, Artocarpus communis, is 
usually propagated by means of sprouts which arise from 
the roots. Shoots arising from the roots of this tree, 
which extend for a considerable distance from the trunk 
but remain within a few inches of the soil surface, are 
separated from the tree when about 12-14” tall. See- 
tions of the root are planted with the young stem. 
Branch cuttings are not planted in usual practice. 
Experiments in Liberia, West Africa, where the writer 
was research botanist in the Research Department, Fire- 
stone Plantations Company, Harbel, have shown that 
branch cuttings may be successfully used when treated 
with hormone. The cuttings dipped in a 1% indole- 
butyric acid solution gave best results, although others 
with their bases immersed in a .0002% indole-butyric 


acid solution for 24 hrs also gave good results Cuttings 
TABLE 1 
No. of No. % 
cuttings Treatment rooted rooted 
60 Control 0 0 
60 24 hrs .0002% indole-butyric 36 60 
60 . dip in 1% indole-butyric 48 80 





were about 12-15” long, with 3-4 nodes/cutting, about 
3” in diameter, and were planted immediately in sand. 
Banana leaves were laid over the beds for three days 
after planting to prevent excessive drying. The beds 
were under a thatched roof which provided light shade. 
Cuttings were watered daily. Untreated cuttings failed 
to root, but treated cuttings gave up to 80% success 
and yielded healthy plants when set out. 

The results are given in Table 1. 

This method of propagation can be very useful where, 
as in Liberia, planting stock of breadfruit is not always 
available. 
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The Inhibition of Virus Increase by 
Malachite Green 


WILLIAM N. TAKAHASHI 


Division of Plant Pathology, 
University of California, Berkeley 


Since the reproduction of plant viruses has not been 
demonstrated outside of the living cell and purified 
plant viruses have not been proved to possess enzymic 
activity, it would appear that the processes involved in 
the reproduction of viruses are intimately associated with 
the metabolism of the host cell. Physical conditions and 
chemical compounds that affect host metabolism are likely 
There is a possibility that, 
by the use of enzyme blocks or inhibitors, enzyme systems 
indispensable for virus formation may be identified. 
Since the inhibition must take place in vivo, an inhibitor 
must not only possess a certain degree of specificity but 
also be active at a concentration nonlethal to the living 
tissue. Malachite green, a diaminotriphenylmethane dye, 
The inhibition of 
(oxidation of glucose, lactate, 
succinate, and formate) of B. coli by malachite green 
was noted by Quastel and Wheatley (4); the ability of 
malachite green to penetrate living cells was shown by 
Albach (1); and Caldwell and Meiklejohn (2) found 
that this dye affected the respiration of tobacco stem 
tissue up to a dilution of 3.3 ppm. 

3y using a detached leaf tissue technic (Takahashi, 3), 
the effect of low concentrations of malachite green on 
the increase of tobacco mosaic virus in leaf tissue has 
been studied. 


to influence virus formation. 


seems to possess these requirements. 
dehydrogenase activity 


In these experiments l-gm strips from 
infected half-leaf pairs were used, one set floated on a 
solution of malachite green and the other on distilled 
water. The experiments were conducted in the dark and 
terminated after 8 days of culture. In order to deter- 
mine the extent of virus formation under these condi- 
tions, the tissues were homogenized, diluted 1 part in 20 
with distilled water, and inoculated on 20 opposite halves 
of Nicotiana glutinosa leaves (Holmes, 3). 

Considerable inhibition of virus increase in this cul- 
tured leaf tissue was shown at concentrations of mala- 
chite green as low as 2 ppm, and more at 4 ppm. The 
total number of local lesions on 20 half-leaves of Nico- 
tiana glutinosa for leaf tissue on 2 ppm was 70, and for 
the control on distilled water, 312. At 4 ppm the totals 
were 46 for treated and 1,068 for control. At the con- 
centrations used in the above experiments malachite 
green has practically no effect on the extracted virus 
in vitro. A treated suspension of virus (4 ppm of mala- 
chite green) gave 1,890 local lesions, and the control, 
2.060. 

The inhibition of virtis increase in living cells by low 
concentrations of malachite green appears to be due to 
its action as a block in enzyme reactions leading to virus 
formation. By the use of a series of more specific in- 
hibitors there is a possibility of revealing some of the 
steps involved in virus formation. Meanwhile, the possi- 


226 


bility that malachite green may be of some value in the 
chemotherapy of virus diseases must not be Overlooked. 
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Stability of Solutions of Pure Ascorbic 
Acid and of Dehydroascorbic Acid 


LouIsE P. GUILD, ERNEsT E., Lock Hazr, 


and RosBerT S. Harzis 


Nutritional Biochemistry Laboratories 
Massachusetts Institute of Technology 


Results obtained in our laboratories, as well as thow 
of other investigators (4, 7), have indicated a lack of 
agreement between the 2,6-dichlorophenol-indopheno! 
method of Bessey, et al. (1, 6) and the 2,4-dinitropheny!. 
hydrazine method of Roe, et al. (9, 10) in the estimation 
of ascorbie acid in foods. Therefore, these two methods 
have been compared as to their ability to measure the 
ascorbic or dehydroascorbie acid content of freshly pre. 
pared and aged solutions. A study has also been mate 
of the effects of oxalic and metaphosphorie acids on the 
stability of ascorbic and dehydroascorbie acids in solution, 


TABLE 1 


STABILITY OF ASCORBIC ACID AND DEHYDROASCORBIC ACID IN 
0.5% OXALIC ACID AS MEASURED BY THE ROEk 
AND BESSEY MBTHODS 





, , Dehvdroascorbic acid 
Ascorbic acid solution ’ 











Days we solution 
stored BS, ml ug/ml 
at4°C es 

Roe Bessey Roe | Bessey 
on 0 5.0 ili a 5.0 5.0 5.0 
2 5.0 3.5 
4 4.9 5.1 
6 2.4 
s 5.1 5.4 

10 4.8 §.2 1.9 

14 4.9 1.2 

15 4.6 §.2 
29 0.8 

24 5.1 

32 4.8 0.5 


A stock solution containing 1,000 yg of pure ascorbic 
acid/ml of 0.5% oxalic acid was prepared. A working 
standard solution containing 100 yg of ascorbic acid/ml 
was obtained by diluting 10 ml of this solution with 1! 
ml of acetic acid (as required by the Roe method, ’ 
and making up to a volume of 100 ml with 0.5% oxalic 
acid. A portion of this solution was treated with Norite 
to oxidize the ascorbic acid to dehydroascorbic acid (°) 
Both this dehydroascorbic acid solution and the remalh 
ing untreated ascorbie acid solution were stored at 4° U. 
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At intervals of one or more days, 5 ml of each was 
diluted to 100 ml with oxalic acid, and the resulting 
solutions were analyzed immediately by both the Roe 
and the Bessey methods. The results are shown in 
Table 1. 

This procedure was repeated using similar solutions of 
ascorbic acid and dehydroascorbie acid in 5% metaphos- 


phoric acid as stabilizing medium (Table 2). 


TABLE 2 


gpaBILITY OF ASCORBIC ACID AND DEHYDROASCORBIC ACID IN 
5% METAPHOSPHORIC ACID AS MEASURED BY THE 
Rog AND Bessey METHODS 





Ascorbic acid solution Dehydroascorbic acid 








Days solution 

stored ug/ml | ug/ml 

ata?C i - Se OU AT TMA 

Roe Bessey Roe L 3essey 

0 5.0 5.0 5.0 4.3 
4 5.0 5.0 5.7 1.5 
g 4.8 5.2 5.5 2 
12 4.8 4.5 5.3 

15 0.4 





Another stock solution containing 1,000 wg of dehy- 
droascorbie acid/ml was prepared by oxidizing ascorbic 
acid, dissolved in water, with the theoretical amount of 
iodine, diluting to volume, and storing at room tempera- 
ture. This was essentially a neutral solution, even though 
the small amount of hydriodie acid formed in the reac- 
tion was not neutralized. Aliquots of this solution were 
diluted 1: 200 just before analysis (Table 3). Borsook 


TABLE 3 


STABILITY OF DEHYDROASCORBIC ACID IN WATER AS MEAS- 
URED BY THE ROE AND BESSEY METHODS 





Days stored Dehydroascorbic acid solution 





at room ug/ml 

temperature on 7 
| Roe Bessey 
ST: REE EE 

- 5.0 | 48 

. | 5.4 | 3.5 

7 | 4.5 1.7 

- 4.1 1.3 

| 


and his co-workers (8) have reported that one of the 
products of secondary oxidation of ascorbic acid is oxalic 
acid; however, tests on this solution when it was 10 
weeks old failed to show any oxalic acid present. 

These data indieate that: - 

(1) Aseorbie acid is stable in 0.5% oxalie acid-10% 
acetic acid solution at 4° C for at least 12 days (+ 2.5% 
for 12 days when measured by the Roe method and + 2.0% 
for l4 days when measured by the Bessey method). In 
0% metaphosphorie acid-10% acetic acid solution, at 
4 ©, ascorbie acid is stable for at least 8 days (+2.8% 
for 12 days when measured by the Roe method and 
+2.3% for 8 days when measured by the Bessey method). 
Oxalie acid is preferable as a preservative for ascorbic 
acid because it is more effective, more stable, less expen- 
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sive, and more convenient. Ponting (8) and Gillam (4) 
have previously expressed this preference. 

(2) Dehydroascorbie acid in oxalic or metaphosphoric 
acid solutions containing 10% acetic acid appears to be 
stable when measured by the Roe method, but is unstable 
when measured by the Bessey method. 
phenol method gives values which closely approximate the 
biologically active ascorbic acids content (7, 3), it is 
evident that the Roe method measures more than the bio- 
logically active forms. This corroborates the reports of 
Gillam (4) and Pijoan and Gerjovich (7). The latter 
authors stated that the phenylhydrazine reagent reacts 
with transformation products of ascorbic acid other than 
dehydroascorbie acid, which are biologically inactive. 

(3) Dehydroascorbie acid is unstable in neutral solu- 
tion at room temperature when assayed by either method. 
As with the acid solutions, the Roe method gives higher 
values than the Bessey method. However, in this case 
it appears that the chemical change of the origimal as- 
eorbic acid had proceeded so far that substances had 
been formed which did not react with the phenylhydrazine 
reagent, but not far enough to produce oxalic acid. That 
such intermediary products are probable was suggested 
by Borsook, et al. (3). 

(4) Both metaphosphoriec acid and oxalic acid exert a 
stabilizing effect on ascorbic acid, but neither prevents 
the transformation of dehydroascorbic acid into deriva- 
tives which cannot be converted back to ascorbie acid by 
hydrogen sulfide treatment. 

(5) The method of Roe apparently measures ascorbic 
acid (by oxidation), dehydroascorbic acid, and some other 
derivative(s) of ascorbic acid. This method may be use- 
ful for estimating the original ascorbic acid content of 
samples: of fresh food which have been slurried with 
oxalic acid. and stored for some time, or shipped long 
distances, before analysis. Metaphosphoric acid is prob- 
ably too unstable for the preparation of such slurries. 
Additional data relating to this application of the Roe 
procedure in ascorbic acid studies will be presented at a 
later date (5). The probability that the Roe method 
measures the ascorbic acid originally present in the fresh 
sample, while the Bessey method measures only what is 
biologically active at the time of analysis may explain 
much of the lack of agreement in analytical results in 
the literature. 


Since the indo- 
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An Extension of the Isotope 
Dilution Method 


KONRAD BLOCH and H, S. ANKER 


Department of Biochemistry and 
Institute of Radiobiology and Biophysics, 
University of Chicago 


The principle of isotope dilution forms the basis of a 
method of quantitative analysis for mixtures which con- 
tain components of similar properties and which are 
therefore difficult to resolve by conventional methods (2). 
An isotopic analogue of the compound to be determined 
is added in known quantity and subsequently reisolated 
from the mixture. The decrease in isotope concentration 
of the labeled carrier caused by admixture with the nor- 
mal constituent will be a measure of the quantity of 
normal compound originally present. 

A method which may be described as reverse isotope 
dilution has been employed in the study of various prob- 
lems of intermediary metabolism. In order to establish 
the origin of a metabolite from a labeled precursor on 
the basis of its isotope content, it is necessary to isolate 
the metabolite in pure form. When the amounts of 
metabolite present are too small to permit direct iso- 
lation, normal carrier may be added to facilitate recovery 
provided the metabolite originally contained a sufficiently 
high isotope concentration. Since both the amount and 
the isotope concentration of the metabolite are unknown, 
this procedure yields only the qualitative answer as to 
whether or not an excess of isotope is present. It is pos- 
sible, however, to estimate more precisely the original 
isotope concentration of the metabolite if separate iso- 
tope dilution experiments are carried out with two ali- 
quots of the metabolite solution. If the quantities of 
normal carrier added in each ¢ase are different, the two 
samples of reisolated material will contain different iso- 
tope concentrations. The following two equations will 


apply :1 
le 
= (—-1) x’ ] 
y= (-1) x — (Q) 
Cx , ¢ 
Ot wet FTE oe Oe 


In the above, x=mols of metabolite, x’, x”=mols of 
metabolite in aliquot, y, z=mols of normal earrier, 


. 


c,=isotope concentration of metabolite, and ¢,, ¢, =iso- 


1 Since in the type of experiment under consideration the 
isotope concentration of the metabolite will not be high 
enough to change its molecular weight significantly, the sim- 
plified relation for isotope dilution can be employed (see 1). 


228 


tope concentration of mixture of reisolated carrier plug 





metabolite. Solving for e, and x, 
1 
(1 + *) (aye, — ze,) 
= STIG yg) on sat 
*" AyCy-Z - Cy ; « Cy — Cy (4 


If the experimental conditions are so chosen that a=] 
and y=2z, equations (3) and (4) become 


) on » \ 
CyC, _ 2,(2¢c, - ¢,) 





¢°.=> — (5) x (6 


Uey — Cy Cy — C5 

Since the values for c, and x are a function of 2¢,-¢, 
i.e. the relatively small difference between two similar 
quantities, it is evident that the accuracy of this method 
of analysis will be determined by the precision attain. 
able in the isotope analysis of e, and e,. If, for ex. 
ample, y and z are 10 and 20 times x, and if the error 
in the determination of c, and ec, is 1%, the probable 
error for c, will be 20%. An error of this order js 
acceptable for most metabolic experiments in which the 
range of biological variation is of similar magnitude. 
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Assay of Bacitracin in Body Fluids 
GLENN C. Bonp and MAry ANN Nook 


Research Laboratories, The Upjohn Company, 
Kalamazoo, Michigan 


Since the published methods (1, 2) for the assay of 
bacitracin are not sensitive enough to detect small qual 
tities of the antibiotic in body fluids, it seemed desirable 
to develop a procedure to meet these requirements. The 
following procedure, which will detect as little as 0.02 
units/ee of bacitracin, has been used successfully with 
blood serum, urine, and saliva. 

The culture used is a hemolytic streptococcus, Upjoht 
24-5, and is the Shwartzman strain received by us in 
March 1935. This culture is maintained by weekly tral’ 
fers on biood agar. Daily transfers are made in brain 
heart infusion broth. 

Preparation of plates. Add 20 ce of F.D.A. Penicillit 
assay agar to each Petri dish and allow to harden. These 
plates may be stored in the refrigerator for several days 
Immediately before using the plates, add 4 ce of Meat 
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Infusion Agar which has been inoculated with 5 cc of 
gn 18-hr culture of streptococci/100 ee of agar. Place 
¢ penicylinders at equidistance on each plate. 

preparation of standard. Six solutions of the standard 
are prepared in buffer pH 6.0 at concentrations of 1.0, 
0.1, 0.08, 0.06, 0.04, and 0.02 units/ce. 

Preparation of sample. Body fluids may be run un- 
diluted, or any dilution necessary may be made in pH 
6.0 buffer. 

Method of assay. Eight plates are prepared for the 
determination of the standard curve. Each plate receives 
in the penicylinders 0.2 ec of each of the prepared stand- 
ard solutions. Five plates are used for the test sample, 
each plate receiving 0.2 ee of two dilutions of the sample 
in duplicate. Likewise, each of the test plates receives 
02 ee of each of the 0.1-unit and the 0.02-unit standard. 
All plates are incubated at 37° C for 18 hrs and the zone 
of inhibition measured. 

Calculation. From the readings of the standard solu- 
tion a curve is plotted. The readings of the test sample 
are plotted on this curve and the number of units caleu- 


lated. 
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An Apparatus to Facilitate Intravenous 
Injections in the Mouse! 


JAMEs J. NICKSON2 and Sam S. BARKULIS 


Argonne National Laboratory, Chicago 


This paper describes a method of transillumination of 
the tail veins of mice and our results in using it for 
intravenous injections, 

The equipment consists of the box shown in Fig. 1, 


+4 lamp, a hand lens, and a mouse holder fashioned from 


a Lucite base and an attached wire screen, shaped to 
hold the mouse. The mouse is permitted to run into the 
holder and is confined by a stopper with a hole at its base 
which allows the tail to protrude. The latter is con- 
veniently fashioned from a one-hole rubber stopper. This 
holder is then placed on top of the box, which has clips 
lo receive and keep it in place, as shown in Fig. 2. When 
the holder is in place, the tail is just over the slit that 
transmits the beam of light. This slit is about 14” long, 
and its width can be adjusted to the mean diameter of 
the tail by movable side slots. At its proximal end, the 
lail is held by a clip on the box, and the operator holds 


the tail at the distal end to keep it taut during the in- 
jection, 


‘This document is based on work performed under Con- 
tract No. W-81-109-eng-88 for the Manhattan Project at 
the Argonne National Laboratory, operated by the Univer- 
‘ity of Chicago. The authors wish to acknowledge the help- 
ful Suggestions of William P. Norris, Thomas T. Tourlentes, 
ind C. Phillip Miller. 

*Now at Memorial Hospital, New York City. 
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A curved bar of Lucite is used to transmit the light 
from its source to the tail. The curve is about 90°, and 
one end of the bar fits under the slit in the top of the box 
over which the tail is placed. The other end of the bar 
comes out of an opening on the side of the box. When 
a microscope lamp illuminates the Lucite end at the side 
of the box, the light is transmitted to the end under the 
slit in the box top, transilluminating the tail. 
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Fig. 1 


The vein opposite the light is easily seen as a red cord. 
If the needle is introduced into the vein, the whole column 
of blood proximal to the needle will be replaced by the 
injectate. If, however, one penetrates either the fibrous 
band or through the vein into the core, injection is diffi- 
cult and local blanching and subsequent swelling of the 
tail in this region is seen. There is a personal factor in 


etaeee 












Fic. 2 


acquiring the ‘‘feel’’ of keeping the needle superficial in 
order not to transfix the vein, but this can be overcome. 
We have found 4” No, 27 needles most suitable. 

In our experience it was possible with a few days prac- 
tice to complete the injection of the tail veins of 90-95% 
of the animals. In a group of 170 we gave 22 injec- 
tions/mouse over a period of 11 weeks. At the end of 
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this time the majority of the tails were free of venous 
sclerosis. 

We believe the above technique renders practicable the 
multiple intravenous injection of mice. 


A Simple Self-leveling Drinking Well 
for Laboratory Animals 


DAvip LEHR 


New York Medical College, 
Flower and Fifth Avenue Hospitals, 
New York City 


The continuous supply of clean drinking water in ade- 
quate amounts to larger groups of rats and other small 
laboratory animals is both important and difficult of 
achievement. Automatic watering devices (2) are cum- 
bersome, confine the cages to certain definite locations, 
and hence are rarely employed. Open water trays or 
cans are used by rats for ‘‘bathing’’ and are soon 
polluted with feces and urine. The water bottle with 
drinking stem (3), usually fastened outside the cage, 
eliminates this drawback but introduces many others. 
The size of the bottle is ordinarily limited to correspond 
with the dimensions of the cage and the amount of 
weight that can be safely suspended from its walls. As 
a rule, drinking bottles do not hold more than 50-300 ml 
of water. If 10 rats are placed in one cage, even the 
largest bottle of this type hardly accommodates the 
quantity of water required in one day, since, under the 
conditions of a moderate climate, the normal adult 
albino rat will drink about 30-35 ml of water in 24 hrs. 
Hence, the water bottle has to be dismounted, filled, and 
remounted at least once daily. Moreover, under. certain 
experimental conditions the water demand often increases 
to a multiple of the normal intake. Rats with chronic 
tubular damage, for instance, frequently excrete up to 
75 ml of urine per day (4) and consequently consume 
far more than 100 ml of water in 24 hrs. 

In addition, many models of drinking bottles employed 
at present are not the commercial all-glass type (1), 
which, incidentally, are particularly difficult to fill 
although they are otherwise quite adequate, but consist 
of simple rubber-stoppered bottles which are attached to 
the cage in an upside-down position. A straight or bent 
glass tube which penetrates the stopper is introduced in 
the interior of the cage as the drinking stem. Not in- 
frequently these tubes ‘‘run dry,’’ and in the morning 
one may find the animals assembled around the empty 
stem of a full water bottle, frantically trying to obtain 
the much-needed supply of fluid. On the other hand, 
damage or loosening of the stopper will cause the water 
to drip out overnight; this water may be collected as 
‘furine’’ by the zealous experimenter, causing him to 
ponder gravely on the sudden unexplained ‘‘diuresis’’ of 
his experimental animals. 

It should also be kept in mind that drinking by licking 
the open end of a glass tube, which thereupon ‘‘hesitat- 
ingly’’ surrenders its contents drop by drop, is not a 
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natural procedure and requires considerable effort. Ap. 
parently easily learned by the healthy rat ang moug 
this form of drinking represents a heavy burdey to 
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This paper describes a simple drinking wel! which has 
proven its value after years of testing under varied ex 
perimental conditions. Basically, the well consists of 4 
large, wide-mouthed glass bottle, such as a transfusiol 
flask (capacity 1,000 ee or more), an old tin can (best 
with a removable cover), which just fits loosely over the 
flask, and an oval glass tray for bird feeding (obtainable 
in many 5- and 10-cent stores). 

An aperture in form of a trapezoid, with the smaller 
of its parallel sides pointing downward, is cut in the 
side wall of the can near the bottom; the opening should 
permit the protrusion of a small part (about one-fifth) 
of the glass tray, which is firmly fixed inside the 


¢1se 


and at its bottom with the aid of a large cork stopp ‘ 
in the manner illustrated in Fig, 1. * 
The flask is now filled with water and the can, wih 7 
the glass tray securely fastened at its bottom, is slid ’ 
SC] 
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ver the flask until the mouth of the latter is somewhat 
low the rim of the tray. Exact alignment is easily 
tained by placing a glass rod, with rubber stoppers 
tached to both ends, into the flask. The rod should 
rude from the mouth of the flask just sufficiently to 
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tly yA rest the tin can at the desired level. As soon as the 
SAry fof, can is correctly aligned over the filled water bottle, 
dicappe{filmye device is quickly inverted. Water will immediately 
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ream into the glass tray and fill it up to the height 
shich is determined by the mouth of the flask (Fig. 1). 
he drinking well is now ready for use. In order to 
rjcilitate immediate reading of the water level in the 
ask, a vertical slit (length, 8 cm; width, 1 em) may 
be cut into the wall of the tin can just below its upper 
im. As soon a8 drinking has caused the water level in 
Mine tray to fall sufficiently to bare the mouth of the 
Mask, air will enter the flask and water will stream down 
into the tray until the rising fluid level again occludes 
he opening. This play will obviously continue as long 
las there is any water left in the flask. 
The drinking well in the dimensions indicated in Fig. 1 
‘ill easily fit inside the standard cage used for larger 
0 groups of rats or guinea pigs in many laboratories. By 
“OPPER hanging the size of the flask, tin can, and tray, the 
ECK experimenter can adjust the capacity of the drinking 
well to his individual needs within a wide range. 

The self-leveling drinking well has many advantages, 
since it combines the good features of the drinking bot- 
-~- Je and the open tray without retaining the drawbacks 
of either. First and foremost, it makes available large 
reserves of drinking water, which are released automati- 
cally and in small quantities from an airtight, sealed 
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container into an open tray located near the bottom of 
the cage; thus, comfortable and natural drinking is as- 
sured continuously, while the inaccessibility of the great- 
est part of the tray to the animal practically eliminates 
the danger of pollution. The amount of water 
sumed can be readily estimated with the help of the 
graduations on the transfusion flask. The fact that the 
water is in contact with glass only may become of spe- 
cial importance in some nutritional studies and in ex- 
periments using drinking fluids of certain definite com- 
position. The self-leveling mechanism is foolproof and 
ean be adjusted to maintain any desired height of the 
water level. Refilling is easy and will obviously have to 
be done far less frequently than with most of the water- 
ing devices used at present. In experiments entailing 
accurate collection of urine, no mistakes or disturbances 
will be encountered from leaking drinking tubes or 
spilled water cans. The well is sturdy and stable enough 
to resist overturning without fixation. Finally, the de- 
vice can be readily and quickly constructed with materials 
available in abundance from the discards of every bio- 
logical research laboratory or hospital, without special 
tools and at almost no expense. 
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Reading and visual fatigue. Leonard Carmichael and 
Walter F. Dearborn. Boston: Houghton-Mifflin, 1947. 
Pp, xiv+483. $5.00. 

This is a thoroughgoing report on an extensive experi- 










ich has 
ied er: 


s of a Magucutal program and the scientific literature pertinent to 
Poles its development. The research was sponsored by the 
(best Committee on Scientific Aids to Learning. Approxi- 
er the mately the first half of the book is devoted to a sum- 


mary of the literature related to visual fatigue and 
reading. This review is one of the main contributions 
of the book and should be valuable to persons under- 
taking work in this field. In discussing the general 


inable 


maller 


in the 
should lature of fatigue, the authors are critical of the fre- 
-fifth) {uent analogy with machines because of the way exer- 


“se sometimes strengthens certain human functions. 
There follows a review of the results with the conven- 


e eal 


opper 

tional photographs of eye movements, first, when the 
with subject is voluntarily fixating different points, and then 
s slid When he is actually reading. Especial attention is given 
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to ocular behavior with prolonged work. Note is made 
of the controversial material dealing with rate of blink- 
ing as indicative of fatigue or visual efficiency, and the 
authors do not come to definite conclusions on this point. 
Reading behavior is discussed as related to various 
aspects of format such es length of line, type face, or 
leading. Reading is likewise considered with reference 
to degree of illumination—a rather controversial topic. 
The authors are inclined to tone down the seemingly 
excessive claims of some investigators as to the light 
intensity necessary for various types of visual work. 
This toning down seems to be in line with recent publi- 
cations on this subject. Then follows a more extensive 
review of the methods of recording eye movements, lead- 
ing up to the present experiment. The review covers the 
whole range from watching the eyes through peekholes, 
observing afterimages, feeling the eyeball, or having a 
capsule operated mechanically by the eyeball, to the ex- 
tensive work on corneal reflection and, finally, devices 
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whereby electrodes are attached to the skin, recording 
changes in potential between the retina and the cornea, 
The reader who has not done experimental work in this 
field will be impressed by the ingenuity and technical 
detail involved in such experiments. 

The authors then turn to their own technique, which 
is a continuous record of eye movements by means of 
electrodes attached to the skin near the eyes. Lateral 
movements of the eyeball and, in the vertical direction, 
blinking are recorded. Records of heart rate (electro- 
eardiogram) and brain waves (encephalogram) were 
taken simultaneously. The experimental design covered 
a number of interesting points. The subjects sometimes 
read an interesting historical novel and sometimes a 
dry economic treatise, both in book form and on micro- 
film. About every 25 pages in one series they were 
given a comprehension test which was designed primarily 
to maintain motivation. In other series, they did not 
have this motivation. 

The results are analyzed in great detail—‘‘miles of 
polygraph records.’’ Especial attention was given to 
the number of fixations, the number of lines read, the 
number of blinks, and the number of regressions in the 
eye movements. A number of findings stand out as of 
particular interest. One is that the normal subject can 
read continuously for 6 hours without undue signs of 
This applies also to microfilm and should an- 
High school 
The 


fatigue. 
swer the frequent qualms in that respect. 


and college students showed the same trend. 


authors speculate as to the reason for this finding and 
hint that the intermittent operation of the ocular muscu- 
lature may allow for adequate recuperation, just as the 


heart muscle recuperates between beats. There is a 
further hint that this may be partly due to training, 
much as an athlete gets in ‘‘condition.’’ Particularly 
interesting is the contrast between the subjects who were 
well motivated and those who were not. In the main 
experiment, the periodic comprehension tests served very 
definitely a motivational purpose and apparently fore- 
stalled any pronounced decrement in performance. The 
authors conclude by attributing visual fatigue in reading 
primarily to this motivational factor. At least, the first 
index of fatigue is in these alterations of attitudes and 
general feelings and not in a breakdown of the sensory 
neuromuscular mechanism. From the educational stand- 
point, it would appear that, with adequate motivation, 
persons could read for prolonged periods without any 
appreciable decrement in efficiency. This has obvious 
bearing on academic schedules, study periods, and the 
like. 

A great many of the original data are summarized in 
tables in the appendix, and there is a bibliography of 
over 400 titles. On the whole, the work is thorough, the 
historical material will be useful to persons who are con- 
templating undertaking any research in this field, and 
the conclusions regarding length of reading periods and 
particularly the motivational aspects should be of con- 
siderable interest to educators. 

HAROLD E. Burtt 
Ohio State University 
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